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PREFACE. 



BOOKS upon the subject of arithmetic have been, of 
late, very numerous ; but whether the subject has been 
wholly exhausted or not, I leave to be considered. To 
me it appeared, that there was room for improvement 
both in matter and form ; and whether I have affected it, 
in any degree, must also remain to be considered. The 
improvement to which I advert, and would be understood 
chiefly to mean, is in arithmetic as it relates to schools, m 
which should be comprised all the rules upon thatscience^ 
expressed in a concise, comprehensive, and methodical 
manner, with the first example under each, wrought out 
at large according to the rule, and the rest •in question 
and answer. This is the plan which I have prosecuted 
in the following work. 

The method, perhaps, may not suit some, though it 
appeared to me to be the best; however, the rules may 
be transcribed in any other arrangement at pleasure. 

The work is large, comprehended in a small compass, 
and almost entirely new. 

Being conscious that the following compendium will 
stand or fall according to its merit or demerit, I therefore, 
without any recommendation, submit it to the examina- 
tion of an impartial public 



THE AUTHOR. 



Newmarket, N. H. Aug.? 
thii 25th, 1806. 5 
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EXPLANATION OF CHARACTERS: 



„^ iUhe sign Qi equality ;. aSy 10 dimes =: 1 dol- 
\\^T^ signifies that 10 dimes is equal to 1 dollar; 

-f- signifies j?/m*, or addition; as, 8+2zzl0. 

TTlie sign of multiplication ; as, 6x5rr30, i.e. 
X ^^6 multiplied by 5 is equal to 30. Read 6 into 
/5 is equal to 30. 

-f- or (Signifies division; as, 30 -7- 5 zr 6, or 
5)30(6 (5)30(6. . « 

30 C Division may likewise be denoted by. placing 
— < the dividend above a line, and the divisor under 
5 {it ; thus, V" = 30 -r- ^=Q., 

C Signifies arithmetical proportion /as, 2- -41 r 
••• #^ • • *\6 • • 8 ; here the meaning is^tiuit^^— 5..=r 8 

f Signifies geometrical proportion ;' ihnSj 3 I 4 
r I i * \ - • 8 : 16, which is to be read, as 2 is to 4 so> 
fis8tol6. 



• « 



Signifies therefore. 



I Signifies tbe^f cc^nif pocpi^r, or {jfMf/^« 




» EXPLANATION OF CHARACTERS; 
SigoHea (he third porter, or cuhci 



I Signifies ani/ power* 
t/ or F Signifies the square rooU 

V or I* %\^\fiei& the cube rooU 

m » 

V or p Signifies «f»y root. 



9igui/le» tt/*y rc/of o/ ciny power. 



Note. The number or letter^ belonging to the abore^ 
•igns of powers and roots is called the index or ewpo?ient^ 

'A line, or Tinculum, drawn over several 
numbers, signifies, that the numbers un. 
30— S+OzzlO"^ ^®'* *^ *'*® *^ ^® considered jointly ; thus, 

30 — 8+6=116 ; but without the vincu- 
^lum, 30 — 8+6=28. 

/When several letters are placed together, they 

ah J^^^ supposed to be multiplied into one anoth- 

^or ; thus, abv = o X ^ >< o = tho product of 




ARITHMETIC. 



A- 



RITHMETIC is the art or science of computing 
by numbers, and has five principal rules for its opera- 
tions, y\z,.. .Notation or Nurneratiofiy Addition^ S.ub^ 
traction^ MuUiplicationy and Division, 

NUMERATION^ 

Numeration is the expression of number by wordi or 
characters. The characters by which all numbers may 
be denoted, are these ten, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0. Be* 
sides this simple value of figures, they hare, each, a local 
Talue^ according to the following Example. 
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10 SIMPLE ADDITIOJf. 

7o express in words any number propased inJtguresJ^ 

Rule. To the simple value of each figure^ join the- 
name of its place, beginning at the left hand and reading 
t^wajj^ the right. • 

Example.. 

Write down in words the following number, ri5. QOOQ* 
09909. 

To write numbers* 

Rule. Write down the figures as their values are ex- 
pressed, and supply any deficiency in the order with cy- 
pkhcrs. 

Example, Write down in figures the following num. 
ber, viz. Four hundred and thirty thousand, one hun- 
dred and twenty three millions fi>ur hundred and fifty six. 
thousand^ seven hundred and eighty nine. 



SIMPLE ADDITION. 



Simple Addition is the collecting of several integers or* 
whole numbers of the same kind into one sum* 

Rule. 
Place the numbers under one another, so. that units 
may stand under units, tens under tens, &c. and draw 
a line under them. Add up the figures in the first col- 
umn^ or row of units, and place the units under it, and 
carry the tens to the next column : proceed in the same 
manner through every row, or column,. and set down the 
whole amount of the last column. 

PliOOF. 

Cut off the uppermost number by drawing- a line un- 
der it : add all the rest together, and. set their sum under 
the number to be proved; then, add. the last found num- 



* For Notation by numerical letters, see the Youngs L*^y ^^• 
Geatleman's Spelling Book. Ch»g. 9. 
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Iber and t6e uppermost together, and if the sum be equal 

,io that found hy the first addition^ the work is right. 

\ 

Examples. 



78^123 
4'a6789 
?/23456 
3^89123 
466789 



Sums* 



2. 

123456 

78912 

3456 

789 

12 

3 



3. 
3 
12 

789 

3456 

78912 

123456 



4. 
123456 
789013 
345678 
901234 
567890 
123456 



jProqf* 



5. Add 3400645, 1231231, 9000870, -8456009, 147 
<6000, 4500000^ 1234567, and 8900000 together. 

Jins. 38199322. 

6. Add 24096735, 1220400, 36675, 400000, 878, 
^7654321, 987654, and 12345678 together. 

Ans, 126742341. 



SIMPLE SUBTRACTION. 

Simple Subtraction k the finding of the difieraice be« 
i;ween any two numbers of one kind or denomination, bj 
taking the less from the greater. 

Rule. 
Place the less number under the greater, so that units 
may stand under units, tens under tens, &c. then, draw a 
line under them : begin with the units, and subtract the 
lower from the upper figure, and set down the remaind- 
er; but if the lower figure be greater than the upper, 
borrow ten, and add it to the upper figure, from which 



c^» 



1^ 



SIMPLE MULTIPLICATIO: 



take the lower, setting down the dlfTerence, 
add one to the ten's place of the less numf 
which you borrowed; and thus proceed t 
whole. 

•Proof. 

Add the remainder to the less number, and 
be equal to the greater, the work is right. 

£XAUPI«£S. 

1. 2. 3. 

765432 987654321 
123456 :123456789 



you must 
for tb^ 
iTOU^ the 



i£ ^e sum 



From 675496 
Take 503263 



Rem. 172233 



Proo/ 675496 



4. From 4360000 take 3001283. Ans. 1358717. 

5. From 56780946 take 20990900. Ans. 35790046. 

6. From 100000000 take 12345679. 

Ans. 87654321. 



SIMPLE MULTIPLICATION. 

Simple Multiplication is a short method of performing 
the work of simple addition. 

The number to be multiplied is called the Multipli- 
cand.* ^ 

The number you multiply by is called the Multiplier, + 

The number found, after the work is done, is called 
the product.:}: 



* f I Both the multiplicand and multiplier are, in general, called 
Terms, or Factors ; and the product is fometime? called the Anfwer, 
Fftct^ or Rectangle. 
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MULTIPLICATION ^ND DIVISION TABLE. 



1 % 3 1 4 5 7 » 1 y 10 1 11 1*^ 


2 4 6 8 10 12 14 16 1 18 20 22 2 J 


3 6 9 12 15 18 21 24 27 30 33 3f> 


4 8 12 16 20 24 28 32 36 \0 14 4s 


-5 10 15 [20 25 1 30 35 40 45 50 .OJ u^ 


6 12 18 24|30 30 42 48 54 60 6(i 7^- 


7 14 21 28 ^b 42 49 56 63 70 77 8' 


8 16 24 32 40 48 56 6 4 72 80 88 J)' 


9 18 27 36 45 54 63 72- 81(90 99 jlOx 


10 20 30 40 1 50 60 70 | 80 90 1 100lU0112i 


11|22 33 J 44 bb Q^ 77 88 99 I10l2l:13^i 


12 24 m 48 1 60 72 8 4 ^:i(S lOJ- 120 132 111 



CASE 1. 

When the mukipller is not more than 12. 

Rule. 

Place the multiplier under the niultii)Hcand5 units uil- 
'der units, &c. then, begin as the table directs ; set down 
the uftite figure under units, and carry the tens to the nelt 
place, in all respects as in simple addition. 

Proof. 

Multiply the multiplier by the multiplicand. 



1. 

58424 
2 



EXA 



MPLES. 



2. 

678496 
3 



3. 

4980456 
4 



Products. 



B 
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4. 




5. 




6. 


762009 




8003243 


95167804 


5 






6 


7 


7. 




8. 




9. 


5600072 




123456789 


^87654321 


8 






9 


10 










10. 








11. 


8090607054 




980090008906703 




11 






12 













CASE 2. 

When the multiplier consists of more places than one. 

Rule. 

Multiply every figure in the multiplicand by each fig- 
ure in the multiplier, beginning with the units, and place 
the first figure of each product exactly under its multi^ 
plier : then add all the products together, in the order in 
which they stand, and their sum will be their total pro* 
duct. 

Examples. 
1. 2. 

Multiply 2321 23 

by 23 ^321 



6963 
4642 



Product 53383 



23 




46 




69 




46 




53383 


Proof. 



SIMPLE MULTIPLICATION. 15 

2- Multiply 36742 by 47. Jns. 1726874. 

3. Multiply 560345 by 78. Ans. 43706910. 

4. Multiply 496123 by 342. Jns. 169674066. 

5. Multiply 1604382 by 678. Ans. 1087770996. 

6. Multiply 9204531 by 3624. Ans. 33357220344. 

7. Multiply 123456 by 54321. Ans. 6706253376. 

8. Multiply 2463857 by 759243. ^nj. 1870666 180251. 

9. Multiply 900047021 by 8765932. 

Ans. 7889750982888572. 

10. Multiply 333004444 by 23423451. 

Ans. 7800113276816244. 

11. Multiply 987654321 by 123456789. 

Ans. 121932631112635269. 

12. Multiply 6320900145 by 987654321. 

Ans. 6242864S40S1 8776545. 



CASE S. 

TVhen the multiplier is a composite number J that is^ 
vohen it is produced by the multiplication oftwo^ or more, 
numbers in the Table. 

Rule. « 

Multiply the multiplicand by one of those numbers ; 
that product by another, and so on ; and the last pro« 
duct will be the total required. 

Examples, 

1. 
Multiply 176342 by 45. 
9X5=45 6X5=z45. 



1587078 
5 



Product 7935390 



2. Multiply 2536478 by 56- Ans. 142042768. 

3. Multiply 300006 by 63. Ans. 18900378. 

4. Multiply 4300681 by 72. . Am. ^Q^^\Si^'^^. 



16 SIMPLE MULTIPLICATION. 

5. Multiply 56789012 by 81. Ans. 4599909972-. 

6. Multi])Iy 5432432 by 88. Ans. 478054016. 

7. Miiltij)ly 623701 by 108. Ans. 67359708, 

8. Multiply 74000074 by 121. Ans. 8954008954. 

9. MuUipiV 123456789 by 144. Ans. 17777777616. 

10. Multiply 987654321 by 1440. ^«*. 1422222222240. 



CASE 4. 

When there are cijphers on the right hand of^ either 
the multiplicand^ or multiplier^ or both* 

Rule. 
Place the factors ki such order, without regarding the 
cyphers, that the figures may stand exactly under one a. 
nother, and multiply by them only ; ad4 the products to- 
gether, as before directed, and place to the right hand aft 
Biany cyphers as there are in both the factors.* 

Examples. 

1. 

456700 
38 



13701 



17354600 Product. 



* To multiply by 10, 100, 1000, &c. only annex as many cyphert 
10 the multiplicand, a« there are cyphers in the miultiplier, and the 

work is done. 

Example. 

Multiply 123456 by 1000. 
1000 



Ans, 123456000 



SIMPLE MULTIPLICATION. 17 

2. Multiply 64543 by 57000. Ans. 367S95\000. 

5. Multiply 3678000 by 860. Ans. 3163080000. 

4. Multiply 63210 by 321000. Jns, 20290410000. 

5. Multiply 1234000 by 23400. Jus. 28875600000. 

6. Multiply 342500 by 2 435000. Ans. 833987500000. 

7. Multiply 600030000 by 26341000. 

Ans. 15805390230000000. 

8. Multiply 740051000 by 3216450000. 

A71S, 2380337038950000C>00. 

9. Multiply 56780000 by 56780000. 

Ans, 3223968400000000. 



CASE 5. 

When there are cyphers heticeeji the Jigures of the 

multiplier. 

Rule. 

Multiply as usual, without regarding the cyphers, and 
place the tirst figure of each product exactly under that 
figure by which you multiply ; add them together, aud 
their sum will be their total product. 

Examples. 
1. 
• Multiply 6452 by 2003. 

2003 



19356 
12904 

12923356 Product. 



2. Multiply 5032 by 304. Ans. 1529728. 

3. Multi;ay 54009 by 50002. Ans. 2700558018- 

4. MuKipiy 312 J52 by 100023. Ans. 31252386396. 

5. Multii ly 43214321 by 4030002. 

Ans. 174153800058642. 

6. Multiply 9012345678900 by 3000040050600. 

Ans. 27037397980551847352310000. 
3 2 
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SIMPLE DIVISION. 



Simple Division is a compendious rule of performing 
several simple subtractions. It consists of four parts^r/:;, 

1. The Dividend, or number given to be divided. 

2. The Divisor, or number given to divide by. 

3. The Quotient, or answer to the question, which 
shews how often the divisor is contained in the dividend. 

4. The Remainder, which is always less than the di- 
visor, and of the same name with the dividend, is very 
uncertain, as there is sometimes a remainder^ and some- 
times not. 



CASE 1 



Rule. Consider how many times the divisor is con* 
tained in the first figures of the dividend ; when found, 
j>lace the figure in the quotient ; multiply the divisor by 
this quotient figure, and place the product under the left 
hand figures of the dividend ; then subtrc^t it therefrom, 
«nd to the right hand of the remainder bring down the 
next figure of the dividend : If, when you have brought 
down a figure to the remainder, it be still less than the di. 
visor, a cypher must be placed in the quotient, and anoth- 
er figure must be brought down ; after which, you must 
diiide as before, till you have brought down every figure 
«f the dividend. 



Proof. 

Multiply the divisor and quotient together, to the pro- 
duct add the rem.ainder, if there be any, and the sum will 
l)e eqnal to the dividend; when the work is right. 



SIMPLE DIVISION. 19 

1 

Examples. 

Dividend. 
Divisor. 23)53395(2321 ff. Quotient. 
46 





73 

69 

49 
46 

35 

23 

Remainder. 12 

Divide 1726874 by 47. 
Divide 43706946 by 78. 
Divide 16967406771 by 342. 
Divide 10877713 41 by 678. 
Divide 9876543210 by 5009. 
Divide 6706255721 by 54321. 
Divide 69601915210464 bySC 
Divide 1870666181451068 by 


2321— Qtto//e/I^ 
^3 X Divisor. 

6963 
4642 




53383 

U-^Rem. 


2. 

3. 
4. 

5, 
6. 
7. 
8. 
9. 


53395 Proof. 

Ans. 36742. 

Ans. 560345 4|. 

Ans. 49612300 ^^. 

Ans. 1604382 m. 

Ans. 1971759fJ^f 

Ans. 123456 7-1144-. 
10016.^^1^.87000654. 
2163857. 



Ans. 7 592 i3000ii^^%^. 

10. Divide 7800113281361244 by 23423451. 

Ans. 333004 4 4 4 ^m^^.^. 

11. Divide 15241578750190521 by 123456789. 

Ans. 123456789. 

12. Divide 121932G31112635269 by 987654321. 

Ans. 123456789. 



CASE 2. 

When (her^ are cifphers at the right hand of the divisor • 

Rule, 
Cut them off; also, the same number of places from 
the dividmd; and work as in Case first ; Bat if the places*^ 



iO SIMPLE DIVISION. 

which were cut off from the dividend, be fijares, ihej 
must be placed at the right hand of the rcmainaer at lai>t.^ 

Examples, 
1. 
3l|00)^30677l34(G784 4^^. 
201 



26G 
238 



287 
272 

157 
136 



2134 



2. Divide 105777468645 by 306000. 

Jns. 345678 j^^Utt' 

3. Divide 511108957364 by 4140000. 

Jns, 1^3156 iliiiU' 

4. Divide 97558007000000 by 324500000. 

Jtis. 300641 -ji^. 

5. Divide 5333326000000 by 1234CO0OijO. 

y/«v. 4321 |1||. 
C. Divide 453503326SC000000 by G7420000000. 

Jns, 672054. 
CASE 3. 
To perform division zciikout setting doxn ihe multipli- 
caiiun. 



♦In dividing by 10, 100, 1000, 10000, &c. when you cut off as 
many places from the dividend, as there are cyphers in the divisor, 
your work is done ; thofe figuies, cut off on the right hand, are the 
remainder, and thole on the left, the quotient. 

Example. 
11000)12341567 432110000 by llOOOO^ 

Ans. 1234 4^^. Ans. 43:^1, 



\ 



SIMPLE DIVISION. 41 

RuLi;. 

Find the first figure ofthe quotient as usual, and muU 
tiply the divisor by it ; subtract each figure of the pro- 
duct, as you produce it, from the dividend ;. and, if you 
borrow in subtracting, you must carry one extraordinary 
to the ne^t multiplication for the one borrowed, and thus, 
proceed, till the division is completed. 

Examples* 

23)53383(2321 

73 



4& 

2a 



% Divide 132279293 by 365. Jns. 362409 -j^. 

3. Divide 1673652552.by 400% Am. 409006. 

4. Diyide 9876543210 by 12345. Jns. 800044 -zi^. 



CASE 4. 

When the divisor does not exceed 12. 

Rule. 
Find the number of times the divisor is contained m 
the first figure, or figures of the dividend, as before ; 
which place in tjie quotient; then, mentally, multiply the 
divisor by the figure placed in the quotient, and subtract 
the product from the left hand figure, or figures, of the 
dividend: the remainder you must suppose to stand on 
the left hand of the next figure of the dividend, and to be 
reckoned with it ; then you must find how often you can 
have the divisor in those figures ; but, if there be no re- 
mainder, you must find the number of times the divisor is 
contained in the next figure \ iuid thus go oa till y oui 
have done. 



2« SIMPLE DIVISION, 



Examples* 



Dividend* 
Divisor. 2)4326565 



Quotient. 2163281 — 1 Remaindert 

2. Divide 45674567 by 3. Ans. 15224855 f 

3. Divide 47865065 by 4. Jns. 11966266 J. 

4. Divide 8810045 by 5. Ans. 1762009. 

5. Divide 86000047 by 6. Ans. 14333341 i. 

6. Divide 666174628 by 7. Ans. 95167804. 

7. Divide 7200071797 by 8. Ans. 900008974 |. 

8. Divide 1 1 1 1 1 1 1 101 by 9. Ans. 123456789, 

9. Divide 88996677594 by 11. Ans. 8090607054. 

10. Divide 11761080106880436 by 12. 

Ans. 980090008906703^ 



CASE 5. 

When the divisor is a composite number^ that is^ wkeit 
it is the product of aniji two^ or more numbers. 

Rule. 

Divide the given dividend by one of those numbers ; 
the quotient, theiice arising, by another, and so on ; and 
the last quotient will be the answer.* 



* Since, as it somfltimes happens, that there is sr number of re- 
mainders,- resulting from an operation by this Rule, and as the quo- 
tient is incomplete without the true remainder ; I shall here give a 
Rule for finding it. 

RuLE....MuItipIy the last divisor but one, by the last remainder, 
to the product ^dd the next preceding remainder ; multiply thi» 
fum, by the next preceding divisor, and to the product add the next 
preceding remainder ; and so on, till you have gosie through all tht 
4ivi«or8 and remainders, to the firit 



SIMPLE DIVISION. 2f 

Examples. 

1. Diyide 1642383 by 36 
6)1642383 



«)273730 

M ill I < 

45621 ^ Quotient. 

-S. DWide 1593P743 by 45. jtns. 354216 J|. 

5. Divide 227364254 by 56. Ans. 4060075 1|. 

4. Divide 123456789 by 64. Ans. 1929012 fj- 

5. Divide 9876543210 by 72. Ans. 137174211 4|. 
€. Divide 4699909972 by 81. Ans. 56789012. 
7. Divide 7680044505 by 96. Ans. 80000463 1^. 
«. Divide 2412121140 by 108. Ans. 22334455. 

9. Divide 17777777616 by 144. Ans. 123456789. 

10. Divide 414814811189 bj 336. 

Ans. 1234567890 -fH. 

<|1 II ■ ■■ I I ■ I II ■■ - ■ .1 ■ II ■ .... ! ■ I .11 h. 

Exam PL'S. 

Divide 203525 by 360 
6)203525 

•6)33920—5 

10)5653—2 

Ans. 565 y^. 

*6 tie last diwsor But one* 
Multiply by 3 the iatt ranaittder. 

18 
add 2 tig tecond remahuler. 

20 

multiply by 6 thejirst dhuor. 

120 
tdd 5 tbejtni reminder. 

125 tbi true rmalndtn 



Si PROBLEMS. 

PROBLEMS, 

Whicli result from a Comparison of the preceditig 
Rules. 

Pro*bli:m 1. 
Having the least of two numbers, and their difference 
giyen, to find the greater. 
Rule. Add them together. 

Example. 
Let 3^0 be the least of two numbers, add their iUffeN 
ence 265 ; what is the greater? 

585 AnsTzer. Or, 3204-265==565. 

Problem 2. 
When the greater of two numbers, and their difference 
lire given, to find the less. 

Rule. Subtract one from the other. 

Example. 
Let the greater of two numbers be 6000, and their 
difference 1240; what is the less ? 

6000— 1240Z-4760 Ans. 

Problem 3. 

When the sum of two numbers, and one of them are 
given, to find the other. 

Rule. Subtract the given number from the girca 
sum, and the remainder will be the number desired. 

Example. 
If 8000 be the siim of two numbers, and one of them 
be 3964 j the other is requested ? 

8000— 39e4sr4036 Ansi 

Problem 4. 
When the divisor and quotient ard given, to find the 
dividend. 
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iluL'E. Multiply them together. 

Example. 

Let the divisor be 65 und the quotient 43 ; the dividend 
is required. 

65X43=2795 Ans. 

Problbm 5. 

When the dividend and quotient are giren, to find the 
-divisor. 

Rule. Divide the dividend by the quotient 
Corollary. Hence we derive another method of 
Iproving division. 

17 ri. (2875 the dividend. 
Ex. Given ^ 23 the Quotient. 

Required the divisor. 28754-23=125 Ans. 

PnOBLtM 6. 

^Saving the product of two numbers, and one of them 
igiven, to find the other. 

Rule. Divide the product by the given number. 

ExAMPLE- 

iiCt the product of two numbers be lG1088j and the 
given one 28 4 ; I demand the other ? 

101088-^234=432 Ans. 

Problem 7. 

When the sum and difference of two niimbers are gir* 
en, to find those numbers. 

Rule. To half the sum add half the differertce, and 
the sum is the greater ; and from half the sum take half 
the difference, and the remainder is the less. 

Example. 
What are those two numbers, whose sum is 43210, and 
difference 3210? 

43210-T-2=21605^a(f5'wm. 3210-^-2=1605 half diff. 
Tkereforej 21605+1605=23210 the gf eater ^ and 
21605—1605=20000 the less. 

Theorem. If any number be multiplie-d by 3, and 
divided by 2 ; this quotient tripled, and divided by 2 : 

C 
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. this last qnotient \ii)l be a number, equal to the first 
ber, iucreascd by a Ratio of two and one fourth : there- 
fore, 

Problem 8. 

To find any number, of which any person thinks. 

Rule. 1. Ask him to triple it; ask him whether 
the product be even or odd; if eren, ask him to divide 
it by,%: but if it be odd, ask him to add 1, and then di- 
vide the sum by 2. 

% Ask him to triple the quotient ; ask him, also, 
vt^hether this product be even or odd ; and proceed ac- 
cordingly as in Rule 1. 

3. Ask him, what the number of 9^s is, in the result; 
. and multiply the number by 4. 

4. This product, increased by 1, when the rectangle 
by Rule 1 is odd, by 2, when the rectangle by Rule 2 is 
odd, or by 3, when the rectangles by both Rules ^re 
odd, w ill be the number required. 

.Problem 9. 

When the sum of two numbers, and the diflference oT 
their squares are given, to find those numbers. 

Rule. Divide the difference of their squares by the 
sum of the numbers, and the quotient will be their dif* 
fi&rence : Hence, find the numbers by Problem 7. 

Example. 
What two numbers are those, whose sum is eight 
thousand, and the difference of whose- squares is twelve 
millions, eight hundred thousand ? 

l^SOOOOO-^SOOOzzlGOO the difference; .'. 



8000-f-2+1600-r'2r=4800 the greater number^ and 

80004-2—1600-4-2=3200 thele»s. 

Problem JO. 

When the difference of two numbers, aifd the difference 
of their squares are given, to find thoSe numbers. 

Rule. Divide the difference of their squares by the 
difference of the numbers, and the qtiotient will be their 
«Hm; therefore, .find the numbers by Problem 7. 
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Example. 

What are those two numbers, whose difference is 40, 
sad the difference of whose squares is 4800 ? 
4800-r40=:120 the sum oj the numbers; . ' . 



120-r-24-40-r2zz80 the greater number ^ and 



120 -r 2 — 40-r2z=40 the less. 



APPLICATION. 



i: The least of two numbers is 210000, and the dif- 
ference between them is 123456 ; what is the greater, and 
sum of both ? 
Ans. 363456 the greater and 603456 the sum of both. 

2« A-man was born in the year 1760; when will ho 
be 60 years of age ? Ans, 1820. 

3» General Washington was born in the year 1732; 
what is his age in 1 806 ? Ans. 74. 

4. Richard having 4000 marbles ; gave to George 
1000, to John 800, to Oliver 400, to Andrew 321, and 
te Edward 123 ; how man y^ has Richard left ? 

Ans. 1356. 

5. What number must be tal^en from 200000, that 
the remainder may be 123456 ? Ans, 76544. 

6. What number must I divide hy 17, that the quo- 
tient may be 156 ? Ans, 2652. 

7. There are two numbers ; the greater of which is 30 
times 80, and their difference is 12 times 25 ; their sum 
and product are required* 

Ans* 4500 sum and 5040000 product, 

8. What number must be multiplied by 37, that the 
product may be 155400 ? A71S, 4200. 

9. What number is that, which, if it be multiplied by 
the 47th part of 23500, will produce 400000 ? 

Ans. 800.' 

10. There is a certain number, which being divided 
by 9, the quotient resulting, multiplied by 5, that pro- 
duct divided by 7, from the quotient, 50 bein^ s>\i\i'sXx'8kK\.* 
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ed, and 60 added to the remainder, one fbuMh of the 
sum shall make 25 : can you find the number ? 

Ans. 1134i 

11. Two little Girls, A and B, had 1000 Chesnutsbe. 
tween them; but A had 160 more than B : how many 
had each ? Ans. A^ had 580 and^B 420- 

12. Two little Boys, A and B, discoursing with each, 
other ; says A to B, can I not tell you any number, of 
which you think ? No ; says B. 

A. Have you thought of one ? 

B. Yes. 

A. Triple it then. 

B. I haye. 

A. Is the product evea or oid,l 

B. It is odd. 

A. Add one to the product and divide the aim by ii. 

B. I haye. 

A. Triple the quotient 

B. I hare. 

A. Is the product even or odd ? 

B. It is odd. 

A. Add one and divide- the sum bj 2; 

B. I have. 

A. How many 9's are there in the result ? 

B. Twenty one. 
Now, from this arrangement, I demand the number 

that B thought of. Ans. 87. 

13. A and B played at marbles, having 64 a piece at 
the first; but after playiflg several games, B, having lost 
some of his, would play no longer, and it was found that 
the differeace of the squares of the numbers, which each 
then had, was 4096 ; pray, how many did B lose ? 

Ans. 16. 

14. Said Jack to Charles, my Father gave me 35 or- 
anges more than he gave my brother Harry, and the dif- 
ference of the squares of our separate parcels was 4935 : 
now, if you be Arithmetician enough to tell how many 
he gave us, each, you shall have one third of mine ? 

Ans, Jack's share was 88; and Harrif^s 53. 



REDUCTION. ^9 

REDUCTION. 

TABLES OF COIN, WEIGHT, AND MEASURE. 

Ifc Moneys 

4 Farthings V ^ Penny, marked rf, 

IS Pence > make one < vShilling, 8. 

20 Shillings J ^ Pound,. l, 

2. Troy Weight,* 

24 Grains, .make; . 1 Pennyweight. . . marked: .grs. pwtJ 

20 Pennyweights . 1 Ounce oz. 

12 Ounces ...... 1 Pound lb. 

3. Apothegaries' Weight; f 

20 Grain!?, .make. . 1 Scruple, . .marked, .gr. sc. orj 9. 

3 Scruples 1 Dram, dr. or 3. 

8 Drams 1 Ounce, ox. or 5 • 

12 Ounces ........ 1 Pound, Ibr or tb» 

4* Atoirdupois Weight.! 

IC Drams . . make . . 1- Ounce, .... marked .... dr. . . ozv 

IC Ounces ........ 1 Pound, , lb. 

28 Pounds 1 Quarter of an hundred weight, qr. 

4 Quarter 1 Hund. weight, or 112 Pounds, cwt. 

20 Hundred weight 1 Ton, . . , T. 



* By this Weight are weighed Gold, Siliner; Jewels, and Liquors. 

"f Apothecaries use this weight in compounding their medicines, 
^t buy and sell their drugs by Avoirdupois weight. The pound 
and ounce of the Apothecaries* are the fame as the pound and ounce 
Troy, only differently divided and subdivided. 

\ By this Weight are weighed all things of a coarse or drossy na- 
ture, as butter, cheese, flesh, grocery wares, and some liquids ; bread, 
corn, &c. and all metals, except Gold and Silver. 

A Barrel of Pwk or Beef weigh* 220lb.--A Quintal of Fish 

' C2. 



s- 
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• 5. Long Measure.* 

3 Barley-corns. . . .make. . 1 Inch, .marked . . bar. in. 
12 Inches 1 Foot, ft. 

3 Feet 1 Yard, yd. 

5 1 Yards, or 16| feet .... 1 Rod, Pole, or Perch, pol. 
40 Hods 1 Furlong, fur. 

8 Furlongs 1 Mile, mile, 

3 xMiles 1. League, lea 

60 Geographical miles, or) - ^Degree of a 

69 J Statute Miles, ) ^ great Circle, .... deg. 

360 Dereees 1'^ S^oat Circle, or Cir. 

° ( cumfercnce of the Earth. 

6. Cloth Measure. 

2 Inches and a quarter . . make 1 Nail, . . marked bar. in. 
4 Nails 1 Quarter of a yard, qr. 

3 Quarters of a yard 1 Flemish Ell, . . . . F. El. 

4 Quarters of a yard 1 Yard . . ., Yd\ 

6 Quarters of a yard 1 English Ell, . . . . E. El. 

6 Quarters of a yard 1 French Ell, .... F. Ell. 

7. Square Measure. + 

144 Inches .... make. ... 1 square Foot, marked Ft. 

9 Square Feet 1 Square Yard, Yd. 

30^- Square yds, or272| feetl Square Pole, PL 

40 Square Poles I Rood, Rd. 

4 RoodSjOr 160 square rdsl Acre, Acre. 

640 Acres 1 Square Mile, M-. 



1 i2lb. — ^A Barrel of Raisins 112lb. — A Fother of Lead 19 1-2 Cwt. 
A Tod is 28lb.— A Wey 182lb3.— ASack 364lb.— and a last 436Sib. 

*7 ^-J^ laches make one link, 25 links make one pole, 
100 links make one chain, and 10 chains make one furlong. 

Long measure h used in measuring distances, or any thing else, 
where length only is regarded. 

f By square measu-re, land, boards, glass, pavements, plastering, 
wainscoting, tiling, flooring, and every dimension of length ai:(| 
breadth only^ are measured. 
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8. Solid Measuue.* 

17^8 Inches make .... 1 Foot, 

27 Feet 1 Yard. 

40 Feet of round Timber, or > , m r i 

50 feet of hewn Timber ^ • • 1 Ton or Load. 

128SoKdFeet,thatis,ainiength,> ^ , of Wood 
4 in breadth, and 4 inheighth. $ ^ ^^'"^ ^^ ^^^*^^ 

166i Yards • 1 Pole. 

6400Q Poles 1 Furk)ng. 

512 Furlongs 1 Mile. 

9. Wine Measure. + 

2 Pints . . . . make . . . . 1 Quart. 

4 Quarts .. .... .. 1 Gallon. 

42 Gallons 1 Tierce. 

63 Gallons 1 Hogshead. 

81 Gallons 1 Puncheon, 

2 Hogsheads 1 Pipe or Butt* 

2 Pipes 1 Tun. 

10. Ale ani> Beer Measure. J. 

2 Pints .... make .... 1 Quart, marked pts. qfs. 
4 Quarts 1 Gallon gal. 

8 Gallons .... 1 Firkin of A\g . . A. fir. 

9 Gallons 1 Firkin of Beer B. fir. 

2 Firkins .... 1' Kilderkin . . . . Kil. 

2 Kilderkins ^ Barrel Bar. 

3 Kilderkins, or 54 Gallonsl Hogshead Hhd. 

2 Hogsheads, or 3 Barrels 1 Butt Butt. 



* All things, that have length, breadth, and depth, are measured- 
by this scale; 

f The wne gallon contains 231 solid: inches. 

By this measure, brandy, spirits, cider, vinegar, oil,, &C are mea> 
ur^a. 

I The ale gallon contains 282 solid inche8» 

Milk is mea^uied by tlu9 measurek - 
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11. DiiY Measure.* 

^ Pints . . make . . 1 Quart marked pis. qt$,. 

4 Quarts 1 Gallon gal. 

2 Gallons 1 Peck peck. 

4 Pocks 1 Bushel bu. 

8 Bushels 1 Quarter qr. 

4| Quartor,or 36 bus.l Chaldron in London ch. 

5 Quarters .. ,,1 Wey ^ey-.. 

2 VVeys 1 Last . . . . • . Last* , 

12. TiMis.f 

60 Seconds, .make. . 1 Minute, marked s, m^. 
60 Minutes .... 1 Hour .. .. h.. 
24 Hours .. .. 1 J3ay d^ 

7 Days . . . .1 Week w. 

4 Weeks ... 1 Month • • . ra. - 
13 Mouths, 1 day, and 6 hours, > 1 Julian 
or 365 days, and 6 hours y Year Yr. 

13. Motion. 

00 Seconds make 1 Prime minute, marked ^ * 

60 Minutes 1 Degree * 

SO Degrees 1 Sign . s. 

•!« c* «o « orr\ A iThe whole ffveat Circle 

12 Signs, or SCO degrees I ^f ihe ZodiacJ 



* By this Measure^ com, seedsy salt,fruit, Sec. and aU diy good*; 
are measured. 

f By the Calendar, the year is divided as follows. 

Thirty days has September, April, June, and November ; 
February has twenty eight alone, and all the rest have thirty one ; 
But Leap- Year, coming once in four, does give to February one day 
more. 

When ever you divide the year of our LfOrd by 4, without a re* 
mainder, it is then Bissextile, or Leap- Year, in which February has 
29 days. 

^The Zobiac, which is a great Circle of the Sphere, sixteen de- 
grees broad, comprehending the orbits of all the Planets, is divided 
tftto twelve e4],ual parts, called Si^S| through whkh the Sun passes. 
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Reduction is the method of bringing numbers of one- 
name or denomination to another, retaining the same, 
iralue. 

Ij is of. two, kinds, t;i>. Descending and Ascending, 



REDUCTION DESCENDING. 

RuL£;« 

Multiply, the number in the highest clenomination, by; 
a^ many of the next lower as make one in that highest^ 
fthd so on, till you have brought it down, to the denomlf*. 
»fttion,whl^h your question requires. 



/• 



Ejumplss« 



1, In J^seSi 6s. 9d, Sqrs. how. maoy furthingi ?. 

0. d. qrs*. 

IrSGd 9 2 

Multiply by ^OzzS hillings in a pound* 

7S06zdShilltngs» 
Multiply by l^ziLPence in a Shilling.. 

B76Sl:zzP€nce. 

Multiply by 4rzFdrthing8 in a pennyf. 

I. / 

Jns.:zz35Q726zzFarihings. 

% In jE. 500 how many pence ? Ans. 120000^. 

S. In X. 98 186. lid. I how^ many farthings ? 

Ans. 9499U 

4. In jC. 540 19s. 6d. how two-pences ? Ans. 64917.. 

5. In 39 Guineas, at 28s. how many three-pences ? 

Ans. 4368* 

6. In 420 Pistoles, at 22s. how many groats ? 

Ans. 27720.. 

7. In 94 Moidores, at 36s. how many sixpences ? 

Ans. Q7Qf^.. 
8« In. 360 half Johannes, at 48s. how many half-pence?: 

Ans.A\M%Q^ 



^4 REDUCTION*. 

9. In 1000 French Crowns, at 688d. how many pencr 
and farthings ? 

Jns. 80000 pence, and 320000 far thing f. 
IOl In 800 Dollars, at 68. how many shillings, groats, 
twe^pences, pence, halfpence, and farthings ? 
Ans, 4800 shillingx^ 14400 groats^ "ISSOOizzfo-pencesy 
57600 pence, 115200 half -pence, and ^^OAOQ farthings.. 



REDUCTION ASCENDING .♦ 

Rule. 

DiTide the given number by as many of that denoinu 
nation, as make one of the next higher, and thus con- 
tinue till you have brought it to that denomination whkLi 
the question requires* 

I. In 350726 farthings, how many pounds ? 

4)350726 



12)87681— 2qr. 

2,0)730,6— 9d. 

Ans. L. 365 — 6s. 9d. 2qr. 

7* In 120000 pence, how many pounds An9, L. 500. 
S. In 94991 farthings, how many pounds ? ' 

Ans. L. 98. 18s. lid. |, 
4.' Bring 64917 two-pences into pounds. 

Ans. L. 540. 19s. 6d. 
5. In 4368 three-pences, how many guineas, at 28s. a 
guinea. Ans. 39» 

6» la 27720 groats, how many pistoles, at 22s ? 

Ans. 420» ] 
7; Bring 6768 sixpences, into moidorcs, at 36s. Ans.94» 



*&du€ti(9tJ)e«ce&ding aad Asceading prove each othcc 
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*^. 'Bring 414720 half-pence into half- Johannes. 

Ans. 360. 
9, Reduce 320000 farthings into pence and French 
Crowns, at 6s8d. 

Ans, 80000 pence J and 1000 French Crowns. 

.10. Reduce 230400 farthings into half- pence, pence^ 

two-pences, groats, shillings, and Dollars. 

' Ans. 115200 half -pence, 57600 pence j2SS00 two^ 

pence s^ 14400 groat Sj 4800 sfiillingSy and 800 

^Dollars. 



^REDUCTION DESCENDING AND ASCENDING, 

1. Money. 

1. In L. 960. '18s. how many shillings and Dollars? 

Ans. 19218 shillings and 3203 Dollars. 

2. In L. 4000. 13s. 4d. how many English Crowns, 

at 6s8d ? Ans. 12002. 

2. Reduce 774 English or French Crowns, to Federal 

Dollars. ^«*. 860, 

4. In 900 Marks, each 13s. 4d. how many Nobles, 

each 6s. 8d. ? Ans. 1800. 

5. In 84 Pistoles, how nrnny pounds ? Ans. L. 92. 8s. 

6. In L. 600 how many Guineas ? 

Ans. 428 Guineas^ and 16s. over, 
'7. In L. 864 how many Moidores. Ans. 480 Moidores* 
8. In 4800 Guineas, how many half- Johannes ? 

Ans. 2800. 
.9. In L,45l. 14s. 8d, how many half-Joes, moidores, 
guinea^, pistoles, marks, English crowns, dollars, 
-shillings, and groats, of each, the same number ? 

Ans. 56 of each sort. 

2. Troy Weight. 

1-. Reduce 34lb. lOoz. 16pwt. 18grs. to grains. 

Ans. 201042gr«, 
^2. In >804168grs. how many lbs. 

Ans. 1391b«. 7oz. 7pwtft» 



<3tf KEDUCTION. 

•d. How many Rings, each weighing, 5pi¥t. "dgr. maj 
be made of 51b. 4oz, 15qwt5 9gr. of gold. 

>fn*. 241. 
4. In 251b. of silver, how many spoons, each weighing 
6oz. and 8pwt. 

Ans. 46 spoons y and 5oz. l^pwt* oijer. 

3. Apothecaries Weight. 

1. In 121b. 95. 75. 19. 18grs. how many grains ? 

Ans. 73898. 
^. In 36949 grains how many pounds ? 

-4»*. 6lb. 4g. 75. 29. 9gr. 

4. AvoiRDU-pois Weight. 

1. Reduce 15cwt. 2gr. 141b. lOoz. 15dr. to drams. 

Ans. 448175, 
'2. In 448175 drams, how many hundreds ^ 

Ans. 15cwt. 2gr. 141b. lOoz. 15dr. 

3. In 20t. IScwt. 3qr. 271b. lOoz. 14dr. how many dr ? 

Ans. 12013486 drams. 

4. In 365 bags of Coffee, each weighing 1271b. how 
many Tons? Ans. 20t. 13cwt. 3qr. 151b, 

5, Long Measure. 

1. In 1 league how many inches ? Ans. 190080. j 

2. How many barley corns will reach round the world, 
which is 360 degrees ? Ans. 4753801600. 

3. How many times will a wheel, which is 16 feet and 
6 inches in circumference, turn round in going 200 
miles? Ans. 64000. 

€. Cloth Measure. 

1. In 27yd. Sqr. 2na* how many nails ? Ans. 446 nails, 

2. Reduce 300yd. to Flemish ells. Ans. 400 F. ells. 
9. In 3560 nails^ how many English ells ? 

Ans. 178 E* ells* 
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4. In 40 pieces of cloth, each 20 English clls. 3qr. how 
many American yards ? Ans. 257| j/d* 

7. Square Measure. 

1. In 40 Acres, how many perches ? 

Ans, 6400 perches. 
^. In ^114 poles, how many Acres ? 

Ans. 150 Acres. 2r. 34pa* 
•3. How many squftt*e feet, in a square Mile. 

Ajis. 27878400 sq.feei. 

8. Solid Measure. 

1. In 20 tons of round timber, how many solid inches ? 

Ans. 138240a 

2. In 30 tons of hewn timber, -how many solid inches ? 

Ans, 2592000. 

3. In 24 cords of wood, how many solid inches ? 

Ans. 53084 16» 

^.> Wine Measure. . 

1. In lOhhds. 6(^al, 2qts. how many qtiarts? 

Ans. 2762- 
2» In 40 tuns of wine, how many pints ? 

Ans. 80640 pints. 

3. In 161280 pints, how many pipes? Ans. 160. 

4. In 48 puncheons of rum, how many gallons ? 

Ans. 4032. 
10. Ale and Beer Measure. 

1. In 64hhds. of beer, how many pints ? 

Ans. 27648 pinls. 

2. In ISOhhds. of beer, how many barrels? Ans. 270. 

11. Dry Measure. 

1. In 80 bushels, how many pints? Ans, 5120/)^.'. 

2. In 256000 quarts of wheat, how many quarters ? 

D / 



I 



as COMPOUND ADDITION. 

3. In 54 chaldrons of coals, how many bushels ? 

Jns. 1944. 

12. Time. 

•1. How many seconds are there in a year ? 

Jns. 31567600. 

2. In 504000 minutes how many weeks? Ans, 50. 

3. JIow many seconds are there from the commence- 

ment of the christian Aera to the year 1806 ? 

Ans. 5G993025600, 

13. Motion. 

1. In 10 signs, 40'. 27\ 35^^ how many seconds? 

Ans. 1225655. 

2. In 215131^^ how many signs ? 

Ans. 2s. 8\ 5\ 31^ 



COMPOUND ADDITION. 

Compound Addition is the adding of numbers togeth- 
er, which are of different denominations. 

* Rule.* 

Place the numbers in such order, that those of the 
same denomination many stand directly under one anoth- 
er : add the first column or lowest denomination togeth- 
er as in simple addition ; then divide the sum by as many 
of the same denomination as make one of the next high- 
er; set down the remainder under thecdlumn, added, and 
carry the quotient to the next superior denomination, 
and thus continue to the last. 



■• The method of proof is the same as In simple addition. 



I 
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Money. 


















Examples. 
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3. 




i. 


s. 


d. 


(yr. 


jL. 


s. 


cl 


qr. 


X. 


f. 


d. 


16 


13 


4 


1 


123 


19 


11 


1 


31 


13 


H 


36 


10 


6 


2 


600 


14 


6 


3 


14 


17 


7i 


41 


16 


7 


3 


321 




10 


2 


18 


18 


101 


54 


18 


9 


— 


456 


17 


9 


— 


28 


19 


Hi 


60 


4 


4 


3 


789 


13 


— . 


1 


47 


13 


8i- 


34 


12 


5 


1 


144 


— 


.-.^ 


-* 


59 


12 


7 



i. 

123 

456 

78 

9 

123 
45 



4. 
s. 
11 

9 

8 
16 
14 
18 



d. 
11 

10| 

H 

7 

8| 



456 



136 

365 

10 



5. 

s. 

15 

16 

9 
14 

6 
19 



J. 
9^ 
10 

111 

4-1 



Hi 



i. 

4327 

450 

1234 

76 

3652 
84 



6. 
s. 

1 
16 

18 

3 

14 



d. 

10 

7i 



3 

H 

i 

4 



2;^ Troy Weight. 



1. 
lb. oz. pwts. gr* 
647 11 13 20 
356 8 17 14 



117 10 



21 



338 9 18 23 
425 11 19 10 
800 — 4 — 





2. 




lb. 


oz. pxsts 


.gr. 


113 


3 13 


14 


234 


8 14 


20 


140 


11 19 


23 


43 


— 16 


14 


6 


11 12 


12 


145 


10 15 


19 





411 



COiMPOUND ADDITION. 



3. Apotuecaqies' Weight., 



1. 



ft. 5. 5- 9* S^- 



I 


11 


7 


2 


19 


1 


4 


6 


— 


14 


3 


10 


5 


1 


13 


4 


7 


4 


2 


Id 


6 


4 


3 


- 


7 


6 


■* 


6 


1 


12 






—_— 


. - — -_- 


----1- , 







2. 






ft. 


s. 


3. 


9. 


gr^ 


12 


6 


4 


1 


16 


10 


7 


3 


2 


17 





11 


1 


1 


13 


8 


10 


— 


-« 


1% 


6 


6 


6 


1 


19 


4 


1 


3 


-. 


3^ 



4. Avoirdupois Weight. 



1. 2. 



^:<:/. 


qrs 


.lb. 


oz. 


T. 


Cwt. 


qr. 


/6. 


oz. 


dr. 


10 


1 


14 


10 


36 


17 


1 


27^ 


13 


14 


9 


3 


17 


11 


43 


16 


3 


14 


10 


11 


14 


1 


20 


15 


61 


6 


2 


16 


6 


12 


16 





18 


13 


27 


18 


1 


13 


11 


a 


12 


3 


12 


12 


56 


12 





18 


9 


lO 


18 


2 


11 


8 


48 


8 


2 


23 


8 


7 























5. Long Measuhb. 



1. 



2. 



Lg.mi.fur.pol.t/d. Deg. mil, fur. pol.yd.ff. in. bn. 



1 


2 


7 


30 


4 


34 


37 


4 


36 


4 


2 


11 


2 


2 


1 


6 


27 


5 


48 


59 


3 


25 


3 


I 


6 


1 


6 


— 


5 


16 


3 


60 


48 


1 


20 


2 





7 





7 


2 


4 


24 


2 


23 


54 





19 





2^ 


8 

I 


2 


8 


1 


3 


36 


1 


58 


20 


7 


31 


1 


1 


9 





9 





4 


27 


3 


78 


13 


4 


14 


3 





10 


1: 



■.■'■■. I 
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6.- Cloth Measure. 





1 


■ 




2. 


3. 




4. 


Yd, 


gr. 


na. 


tn 


Fl.E,qr. 


E.E. qnna. 


Fr.E.qr.na. 


47 


3 


1 


2 


127 2 


16 4 


3 


247 5 3 


36 


2 


1 


1 


34 1 


17 3 


1 


48 3 1 


23 


1 


3 





6 


12 2 


2 


360 4 2 


30 


2 


1. 


1 


14 2. 


21 4 





89 2 


16 





2 


1 


100 


30 3 


3 


. 141 4 2 


18 


3 





2 


7 1 


14 


2 


96 2 3 



















7k Square Measurit. 





1. 






2. 


1 






PoL 


/f- 


in. 


Acres. 


r. pol. 


yd. ft. 


in. 


30 


200 


127 


114 


3 30 


3 


8 


100 


24- 


144 


134 


100 


2 37 


14 


7 


112 


18 


216 


38 


214- 


1 29 


20 


4 


130 


26 


49 


b6 


136 


2 3S 


30 


5 


58 


13 


87 


« 64 


334 


1 12 


22 


2 


37 


17 


187 


110 


432 


36 


18 


3 


4. 



















8,' Solid Measure.- 





1. 






2. 




Ton. 


ff^ 


in. 


Cords. 


fi- 


inJ 


143 


16 


1428 


100 


120 


48 


360 


23 


360 


96 


114 


1274 


212 


14 


1225 


160 


37 


84 


128 


19 


1382- 


83 


109 


1416 


193 


21 


63 


400 


46 


300 


347 


8 


8, 


91 


38 


64 















D% 



4* COiMPOUND ADDITION. 



3. Apothecabies' Weight.. 







1. 






!b. 


5. 


5. 


9. 


gr. 


1 


11 


7 


2 


19 


1 


4 


6 


— 


14 


3 


10 


5 


1 


13 


4 


7 


4 


2 


16 


5 


4 


3 


-• 


7 


6 


-. 


6 


1 


12 



M«M«k«MA««ribMi^hri*^4Mfa^^-^p<^U^I^i»i^ 



«■« 







2. 






ft. 


s. 


3. 


9. 


gr^ 


12 


6 


4 


1 


16 


10 


7 


3 


2 


17 


§ 


11 


1 


1 


13 


8 


10 


— 


M* 


18 


6 


6 


6 


1 


19 


4 


1 


3 


- 


3. 













4« Avoirdupois Weight. 







1. 










2* 






Cixt. 


qrs 


.lb. 


03?. 


T. 


Cwt. 


qr. 


/6. 


oz. 


£fr. 


10 


1 


14 


10 


36 


17 


1 


27= 


13 


14^ 


9 


3 


17 


11 


43 


16 


3 


14 


10 


11 


14 


1 


20 


15 


61 


6 


2 


16 


6 


12 


1^ 





18 


13 


27 


18 


1 


13 


11 


a 


12 


3 


12 


12 


56 


12 





18 


9 


10 


18 


2 


11 


8 


48 


8 


2 


23 


8 


7 





5. Long Measurb^ 





1. 










2. 




Lg.nii 


l.fiir.pol.yd. 


De^. 


mil, fur, 


. pol.%}d.ft» 


in, bri 


1 2 


7 


30 


4 


34 


37 4 


36 4 2 


11 2 


2 1 


6 


27 


5 


48 


59 3 


25 3 I 


6 I 


6 - 


5 


16 


3 


60 


48 1 


20 2 


7 


7 2 


4 


24 


2 


23 


54 


19 2 


: 8 2 


8 1 


3 


36 


1 


58 


20 7 


31 I 1 


9 


9 


4 


27 


3 


78 


13 4 


14 3 


10 1 




. _ . ■ 




.^•va 











COMPOUND ADDITION. 41 



6.- Cloth Meascbe. 





1 


• 




2. 


3. 




4. 


Yd. 


gr- 


na. 


in 


FUE.qr, 


E»E» ^AltflT* 


Fr.E.qr.na, 


47 


2 


1 


2 


127 2 


16 4 


3 


247 5 3 


36 


2 


1 


1 


34 1 


17 3 


1 


48 3 1 


23 


1 


3 





6 


12 2 


2 


360 4 2 


30 


2 


1 


1 


14 2. 


21 4 





89 2 


16 





2 


1 


100 


30 3 


3 


. 141 4 2 


18 


3 





2- 


7 1 


14 


2 


96 2 3 



















7i Square Measure. 





1. 








2. 








PoL 


Z^- 


in. 


Acres, 


r. 


/?£)/. 


!/d^fi' 


j«- 


30 


200 


127 


114 


3 


30 


3 


8 


100 


24- 


144 


134 


100 


2 


37 


14 


7 


112 


18 


216 


38 


214- 


1 


29 


20 


4 


130 


26 


49 


56 


136 


2 


38 


30 


5 


58 


13 


87 


' 64 


334 


1 


12 


22 


2 


37 


17 


187 


110- 


432 





36 


18 


3 


4. 





8.- Solid Measure. 





1. 






2. 




Ton. 


ff- 


in. 


Cords, 


/^ 


in^ 


143 


16 


1428 


100 


120 


48 


360 


23 


360 


96 


114 


1274 


212 


14 


1225 


160 


37 


84 


128 


19 


1382- 


83 


109 


1416 


193 


21 


63. 


40Q 


46 


300 


347 


8 


8. 


91 


38 


64 















D2 
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COMPOUND SUBTRACTION. 



%fi)ich, subtract the lower number,, remembering, alwaj-s,- 
to carry one to the next superior denomination in the 
less number, for that which you borrowed ; and th«i8 go*' 
on to the last.^ 

Examples. 



From 
Take 


1. Money. 
1 
X. s. d, L. 
416 16 8 560 
137 14 9 365 


2, 
s. 

10 

16 


d.^ 

8|. 


Rem. 


>^ 








Proof. 


3. 

L. s. d. 

1800 8 4 
804 16 4\ 






- 


Borrowed 
Paid 


Lent 1 
Recv'd 

Due. 
Lenf 


4. 
L. 

100 


13 8| 


Remains 






Borrowed 


5. 

L, s. d, 
6543 18 9 


6. 
L. 

40000 



Paid- at f 300 14 3 f 400 15 4 

different | 196 10 6 RecT'd ( 2009 6 8 

times < 2400 13 8 atsund^ 890 18 6f 

850 15 6 times. (4000 14 4i 

L 240 19 7 L 444 10 10| 



times ^ 



Paid in all 

' Remains > 
to be paid} 



Rec. in alt 



Rem. due. 



* The method of proof \» the 9am^ as in simple subtractioiL 



COMPOUND SUBTRACTIOIf. 4S 

% Troy Weight. 

1 2. 3. 

^. oz. pwt. gr, lb. oz. put. lb> oz, pwt. gr» 

l/r 3 14 10 100 10 13 114 9 11 12 

6 7 ^0 94 11 14 67 10 16 13 



•^r^^^r^mm 



3^ Apotuecabies^' Weight. 

1. 2. 3. 

fb.i.'i.^.gr. 1^.i.i.3*gr. ft. S. 5.9- 

14 7 4 1 13 23 11 4 11 114 8 6 1 

7 6 3 16 14 10 7 1 13 64 7 7 2 



.^^ 



4^ Ay oiUDUFQifr Weight* 

t. 2» 

Cwt qr. lb. oz. Tons^ 

1% 1 17 10 1000 
8 2 13 14 144 13 2 24 10 It 



5. Long Measurs. 

. 1; 2. 

Lg* m.fur*poLft, Beg, mufur. poL yd, ft. in. bf. 

30 1 4 36 12 300 40 .3 30 1 2 5 1 

14 2 3 37 16 180 60 7 15 4 1 6 2 



6. Ckotii Measure. 

* 1. 2. 3. 4. 

FLE.qr.na. yd. qr. na, En.E.qr.na.in. Fr.E.qr.na^- 

48 3 112 1 2 300 4 3 1 140 3 1 

27 2 3 39 3 3 . 200 4 3 2 83 4 3 



■♦ 



• 



46 COMPOUND SUBTRACTION! 

7. Square Measure. 

2. 3. 

A» R: poL ft, im 

300 1 13 36 100 

3- 14 37 2 20 125 140 







1, 




J. 


jR. 


poL 


A. 


40 


3 


30 


100 


13 





36 


39 















8. Solid Measure. 




1. 




2. 3. 




Tons. ft. . 


in. 


Yd. ft. in. Cords, ft. 


• • 

in. 


120 30 


1000 


60 12 112 300 100 


101 


24 36 


1146 


35 13 360 126 126 


1700 






9. Wine Measure. 




I. 




2. 3. 




Tfer. gal. 


qts. 


Hhd, gal. qts. TuH-s. hhd. gal. 


qtf* 


86 13 


1 


400 18 1 800 21 


2 


47 10 


3 


89 36 2 700 1 36 


3 











10. Ale AND Beer Measure; 

1. 2. 3. 

B.Bar.Jir.gaL B. Bar. Jit. gal. qts. Hhd. gal. qts. pts. 

60 2 5 144 1 7 1 360 41 2 1 

30 2 7 78 2 8 2 187 63 2 1^ 



11. Dry Measure; 

I. 2. 3. 

Bu. pk. qts. Qu. bti. p. qts. ChaL bu.p.qts. 

213 10 400 3 1 1 365 17 2 1 

1-63' 2 1 165 4 2 1 217 18 2 1 



* 



• 



1 COMPOUND MULTIPLICATION. 


47 


\ 

» 




12. TlM.E. 








1 ^• 




2. 






J 311b. da. Ji> 


m. 


1\ *w. re 


d. 


h, sn» 


»• 


f 12 ,20 12 


30 


100 8 2 


4 


16 13 


14 


7 6 22 13 


15 


60 10 2 


6 


20 29 


30 


^^B« 




13. MoTioir. 








P 1. 




2. 




3, 




• 1 tt 




• » T» 


s. 


• \ 


u 


>! 80 30 40 




90 11 12 


8 


15 12 


14 


90 45 15 




60 40 30 


4 


20 50 


47 
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COMPOUND MULTIPLICATION. 

Compound Multiplication is the finding of the amount 
of any number of diverse denominations, repeated a cer- 
tain number of times. 

CASE 1. 

PVhcH the multiplier does not exceed 12. 

Rule.* 

Place the multiplier under tlie lowest denomination of 
the multiplicand : multiply as in simple ihultiplicationj 
and carry as in compound addition. + 



♦ The general rule is, to muhiply the price by the quantity, 
f The method of proof is the fame as in iimple muitipUcation. 



1 



•48 





COMPOUND MULTIPLICATION. 










Examples* 










1 




2. 




3. 




L. 


s» 


d. 


jL. f» cf. 


L. 


8. 


a. 


16 


14 


4 
2 


31 10 10 
3 


15 


13 


41 
4 


33 


8 


C 












4. 




5. 




6. 




i. 


s. 


d. 


Z/. 5. d. 


L. 


^. 


li. 


9 


11 


9 
5 


18 18 6i 
6 


21 


15 


7 

















7. What will 8lb. of coffee cotne to^at^i. 3(/. a pound? 

Ans. 185. 

8. 91b. of chocolate, at Is, lO^d. a lb. 

Ans. I6s. lOjcL 

9. 10 yd linen, at 4* 6|rf. 

Ans, L.^ 5s. 7{d, 

10. 11 yd of satin, at 9^. 9;^^. 

Ans. L,5 7s. 5|rf. 

11. 12 gallons of brandy, at 9^. 10c?. 

Ans. L.5 \%s% 



CASE 2. 

When the multiplier exceeds 12, and is a composiU 

number. 

Rule. 
Multiply th6 multiplicand hy one of those ninn- 
bers, as in Case 1 ; that product by another, and 90 
on ; and the last product will be the answer. 



COMPOUND MULTIPLICATION. 49 

Examples. 

1. What will 36 yards of cloth cost, at 4s. 3|c/a yard? 

jL. s. d. 
4 3i 
Multiply by 6x6=36. 



Produces the I 5 9 price of 6 yardf* 
Multiply by G 

Ans. L,7 14 6 price of 36 i/ards. 



2. What is the vahae of 45 yards of velvet, at S^*. 3d, a 
yard ? Ans. L.18 lis. 3d. 

-3. 311b. of indigo, at 15*. 7|rf. 

Ans. L.42 ^s. 7fc?. 

4, 64 gallons oT Rum, at 7s. 6d. 

Ans. L. 21. 

5. 72 gallons of molasses, at 4*. Sd, 

Ans. L. 16 16 J. 
'C.r 81 barrels of flour, at L. 3 I6s. bd. 

Ans. L. 309 9s. 9d. 

7. 88 dozen dutch quills, at 1*. 3ld. 

Ans. L. 3 155. 6c/. 

8. 108 yards of India cotton, at 2*. 3d. 

Ans. L. 12 3^. 
0. 120 quarters of rye, at L. 1 13*. id. 

Ans. L, 200. 

10. 132 yards of broadcloth, at L. 1 2^. 8rf. 

Ans. L. 119 12^. 

11. 144 reams of paper, at 16^. tjd. 

Ans. i. 119 145. 

12. 1210 yards of Irish cloth, at 25. 5d. 

Ans. L. 146 45. 2r/. 
CASE 3. 

IVhen the multiplier is not a composite number. 

Rule. 

Take the nearest composite number, either greater or 
Jess than ihQ multiplier^ as is most convenient; and mul- 

E 



50 COMPOUND MULTIPICATION. 

tiply as in the last Case : then multiply the niultiplicand 
bv thedifl'cTcnce betneen this number and the multiplier,^ 
cither add this product to, or subtract it from, that, found 
before, according as the assumed number is greater or lesi 
than tl^e given one. 

Examples. 
1. What will 17 ells of holland come tOy at Ss. Sjd, an 
cU ? 

s> d. L, s» d» 

Or thus, 8 3i 



8 


H 




8X2 


3 6 


4 




2 


6. 12 


8 


8 


H 


L.7 


111 





6X3 


2 


9 9 
3 


7 


9 3 

8 3| 


Ans. L, 7 


Hi 



2. 23 bushels of cornj at 5s, 6d, 

Ans. L. 6 ds* 6di. 

3. 38 bushels of wheat, at 8^. 5|f/. 

Ans. L, 16 Is. 5d. 

4. 53 yards of tabby, at 6s. 7^d. 

Ans. L. 17 12^. 2|cf. 

5. 65 pair of silk stockings, at 10*. G|(/. 

Ans. i. 34 3^. 10|rf. 

6. 74 quintals of fish, at L. 1 4*. 9\d, 

Ans. /,. 91 14^. 7d, 

7. 94 yards ©f cambric, at 5*. 9 J. 

Ans. Zf. 27 0*. 6(/. 

8. 117 Cwt. of raishis, at L. 1 2*. 4c^. 

Ans. L. 130 13^. 

9. 151 barrels of cider, at bs* 3d. 

Ans. L. 39 12^. 9 J. 

10. 241 Cwt. of cotton, at/.. 12 10*. 8J. 

Ans. Zr. 3020 10*. 8J- 



1 



COMPOUND MULTIPLICATION. 51 

CASE 4. 

When the multiplier is large. 
Rule. 

Reduce the highest denomination of the multiplicand 
to the lowest expressed in it ; under which, place the 
multiplier, and multiply as in simple multiplication: then, 
reduce the product to the highest denomination, and it 
will be the answer required. 

Examples. 

1. What will 2341 Ilhd. of molasses cost, at L. 12 
la?. A\d a Ilhd ? 

12 13 4t 
20 



253 
12 

3040 
4 

12162 
2341 

12162 
48648 
36486 
24324 

^28471242 

12)71 17810| 

2,0)59315,0 10 

Ans. L. 29657 10^. lOld. 

2. What will 1827 Hhd. of salt come to^ at Z. 1 
^s. 6id ? Ans. L. 3339 \^s, %\^ 



52 COMPOUND MULTIPLICATION. 

3. 2 JOOO thousand feet of boards, at L. 2 7^. 6r/. a M. 

Ans. L. 54655. 

4. 3J000 yards of tow cloth, at \s, ^\d, a yard. 

Alls. L. 2054 3 J. 4c?. 

\ 

PRACTICJL QUESTIONS IN WEIGHTS JND^ 

MEASURES. 



1. % 

Ib.oz.put. gr. ib. 5« 5» 9« S^» 

Multiply 2 4 13 15 3 10 3 1 16 

by 3 4 



■"IB 



3. 4. 

Tcz£t.qr,lb. oz. dr. M. Jur.pol.fi. in* 

Multiply 3 14 2 27 12 10 10 6 30 15 3: 

by 5 6. 



5. 


G. 


yd.qr.na.in. 


Acres, r.pol. ft. hii 


Multiply 147 3 2 2 


300 2 31 116 132 


by 7 


8 



7. 8; 

Cords, ft, in. T. pi. hh. gal. qts. pt.. 

Multiply 13 113 123t 4 1 17 3 1 

by 9 10- 



COMPOUND DIVISION. 53 

9. 10. II. 

B.Hhd.gal.qts. Qf. bu. p, gal. Mo, d. h, m. 

Multiply 120 10 3 4 3 2 1 12 14 G 13 

by 11 12 24 



1^. What is the weight of 36 hogsheads of sugar, each 
ireighing 3Cwt. 2qr. 21 l?Js ? 

Ans. 132ck;/. Zqrs, 

13. In 43 pieces of chintz, each 23| yards, how nia- 
oy yards ? 

Ans. \\07 yds, 1 qi\ 

14. In a township containing 1235 lots, each lot 
containing 195 acres, 2 roods, and 30 poles, how many 
acres ? 

Ans. 241674 acres^ Oroods^ \0 poles* 



COMPOUND DIVISION. 

Compound Division is the dividing of numbers of dif- 
ferent denominations. 

CASE 1. 

When the divisor does not exceed \% 

r 

Rule. 

Divide the highest denomination of the dividend, as ia 

Case 4th, of simple division ; and if there be a remainder, 

reduce it to the next inferior denomination, and divide as 

V before ; and thus proceed through all the denominations 

of the dividend to the lowest.* 



* The method of proof ia the same ai in simple division, 

E2 



I 



1 



54 COMPOUND DIVISION., 

Examples. 
1. 

2)3J 8 6 



i. 16 14 3 



2. Divide Zr, 94 12^. 6d. by 3: Ans. £. 31 10*. lOdJ 

3. Divide Z,. 62 13*. 6^. by 4. Ans. L. 15 13*. 4|c/. 

4. Divide Z. 47 18.?. 9d. by 3^. Ans. Zj. 9 11*. 9d. 

5. Divide L. 113 11*. l|c?. by 6. Ans. L. 18 18*. 6|rf. 

6. Divide X. 132 11*. lO^c/, by 7. 

Ans. Zi.21 11*. ll|t/. 

7. If 8 lb. coffee cost 18*. what will 1 ib. cost ? 

Ans. L» 2*. 3c?. 

8. Divide 16*. lO^d. by 9. Ans. 1*. 10|c/. 

9. Divide i, 2 5*. 7{d, by 10. Ans. 4*. 6|(/. 

10. What is satin a yard; if 11 yards cost i. 5 7*. 5|(/.^' 

Ans. 9*. 9Jrf. 

11. If 12 gallons of brandy costZ«. 5 18*. what is that 
a gallon?:' Aiis..9*« 10(2.. 



CASE '2. 

tVhenihe divisor exceeds 12; and isajoomposiie number^ 

Rule. 

C^vide snccessivcly by its component parts ; and, the.* 
last qjuotxent will be the answer* 

Examples.. 

1. What is cloth a yard, if 36 yards cost L» 7 14*. 6rf.f' 

Z#. s, d, 
6)7 -U 6 



6)Jl 5 9 



/i. 4 3f tt^ J^ksixen 



COMPOUND DIVISION. » 

2: Divide i. 18 11*. 3d. by 45* Ans. Ss. id: 

3. Divide L. 42 ^s. 7id. by 54, Ans. 15*. r^d. 

4. Divide L. 24 by 64; Ans. 7s. 6d: 
5* Divide L, 16 16*. by 7^. Ans. 4*. 8(f. 

6. Divide L. SOQ^^Qs. 9d. by 81v Ans. L. 3 16*. bd. 

7. Divide Z». 5 15*. 6rf. by 88. Ans. 1*. 3|(/. 
8* Divide Z. 12 3*. by 108. Ans. 2*. Sd. 

9. Divide Z.. 200 by 120. Ans. L. I 13*. 4d. 

10. Divide Z. 149 12*. by 132; Ans. L.l 2*. Sd. 

11. Divide Z. 119 14*. by U4. Aiis. 16*. 7|rf. 

12. If 1210 yards of Irish cloth come to Zl. 146 4*. 2(/. 
what is that a yard? Ans. 2*. 5if» 

CASE 3. 

When the divisor^ is not a- composite numbers 

Rule. 
Divide the highest denomination of the dividend, a^ ia- 
Case Ist. of simple division ;. and if there be a remainder^, 
reduce it to the next inferior denomination, &c. 

Examples., 

I. If 17 ells of holkind cost i. 7 0*. 11|J. what iB- 
^at an ell ? L. *. d. L^ *. d. 

17)7 lli(Q 8 %\ Ans. 
20 

140' 
136 

4 
13^ 

4r 

34 



? 
t 
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2. Divide L. 6 6^. 6f/. by 23. Ans. 5j. 5df;. 

3. Divide i. 16 U. 5t/, by 38. Ans. 8^. b\iL 

4. Divide L, 17 12^. 2|r/. by 5":^. Ans. 6s. 7it/. 

5. Divide JL. 34 3^. 10]^/. bv 65. Aus. lO.y. ^{d. 

6. Divide L. 91 l^s. 7(L by 74. Ans. L. 1 4.9. Oif/. 

7. Divide L. 27 1*. 9</. by 94. Ans. 5.?. Ci|f/. 

8. Divide L. 130 13.?. b> 117. Ans. iy. 1 2*. 4c/. 

9. Divide jL. 39 12.v. Qd, by 151. Ans. bs. Sd, 

10. Divide L. 3020 lO.v. 8(/. by 241. Ans. L.12 10*. 8rf. 

11. Divide JL. 3339 19*. 8jrf. by 1827. 

Ans. L. 1 16*. 6|(/. 

12. Divide L. 29657 10*. lOfrf. by 2341. 

Ans. X. 12 13*. 4ld. 

13. Divide L, 54625 by 23000. 

Ans. L. 2 7*. 6J. 

14. Divide X. 2054 3*. 4d. by 34000. 

Ans. L. 1*. ^id 



PRACTICAL QUESTIONS IN COIN, WEIGHT, 

AND MEASURE. 



1. Divide z. 107 6*. 8r/. among 8 men and 7 women, 
and give the men twice as much as the women. 

J Cl.4 13*. 4d,zz:a zcoman's share* 

\l, 9 6*. Sd.ziza J nail's share, 

2. Divide x. 17d 8*. 4f/. among 4 men, 5 women, and 
6 boys : give eacii man three timi'y as much tis a woman, 
and each woman twice as much as a boy. * 

r. 4 8*. 2](/.zz:a boifs share, 
Ans, '^i» 8 \Gs, bd.zzia woman's share, 
i. 26 9*. 2d,zrza man^s share, 

3. Divide 10 guineas among 8 men ; give A £d', more 
than B, B 9d, more than C, &c. 

^n^. JiV f^are ;=:x.. 1 12^. 4|el. 



i- 



4. 
lb. oz, put.gr* 
3)7 2 S^l 



6 
y. czct* qr, lb. oz. dr, 
6)18 13 2 26 14 2 



DIVISION. 

5. 

ft 5 3 

4)15 5 6. 


07 

B gr. 

I 4 




3L fur 
6)65 


7. 

25 8| 6 





a. 17. 

Yd. qr. n. i*/i* Acres, r. po/. //. //i. 

7)1035 2 I 8)2405 2 11 118| 48 



m: n. 

Cords, ft. in. T. p. hhd. gal. qts.pt u 

9)124 127 738 10)43 52 3 



. 12. 13. 

B. Ilhd, gal', qt. Qts. hu. p. gal^ 

11)1322 10 1 12)56 3 2 



1-4; ^ 1*5. 

3L d. h. m. j*. ' ^ " 

S60 18 S n by 24, 4r 25 15 30 by S9i. 
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VULGAR FRACTIONS. 



Vulgar FractioDS aro expressions for any assignable 
parts of an unit. 

1. An unit is that by which every thing in nature if 
called one. 

2. Number is that which is composed of one or mor« 
units. 

3. One number is said to measure another, when it 
dlTides it without leaving a remainder. 

4. A common measure is that which measures two or 
more numbers ; and the greatest number, wliich can do 
this, is called the greatest common measure, 

b. A multiple is that which is measured by another 
number. 

§. A common multiple is that which is measured hj 
two or more numbers ; and if it be the le^st number 
which can be so measured, it is called the least common 
multiple. 

7. An even number is that which can be measured bj 
2. 

S* An-odd wi^mJi^rkthaL which cannelJb.e measured 
by 2, or which differs from an even number by unity. 

9. A prime number is that which can only be meas- 
ured by itself, or an unit. 

10. One number is said to he prime to another, when 
unity is the only number by which they can both be 
measured. 

11. A composite number is that which is produced by 
multiplying two or more numbers together. 

12. A perfect number is that which is equal to the 
sum of all its aliquot parts. 

Vulgar Fractions are represented by two number^ 
placed one above the other, with a line drawn between 
them. 

The figures, above the line, are called the numerator^ 
sMid. those below it, the denominator. 
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The denominator (which is the diyisor in division) 
fhews how many parts into which the integer is divided ; 
and the numerator (which is the remainder after division) 
shews how many of those parts are designed by the frac- 
tion. 

Vulgar Fractions are either proper^ improper^ sirim 
gle^ or compound* 

1 . A proper fraction is when the numerator is less 
than the denominator; as, ^, y, I, 4-) &c. 

2. An improper fraction is wheh the numerator ex* 
ceeds the denominator ; as, 4? i^ ^^• 

3. A single fraction is a simple expression denoting 
any number of parts of the integer. 

4. A compound fraction is the fraction of a fraction; 
AS, 4 of ^ of ^, &c. 

5. A mixed number is that which is composed of a 
jrhole number and a fraction 5 as, 4|, 104^ &c. 



PROBLEM U 



Tojind the greatest common measure af two or mor6 

numbers » 

Rule. 

If there be two numbers only, divide i\yG greater by thii 
less ; this divisor by the remainder, and so on, till noth^ 
ing remains, then will the last divisor be the greatest 
common measure required. Butj when there are more 
than two numbers, find the greatest common measure of 
two of them as before ; and of that common measure and 
one of the other numbers, and so on, through all the 
numbers to the last; then will the greatebt common 
measure, last found, be the answer** 



♦ If 1 is found to be thft common measure, the given numbers ztt 
frimt tQ each other, and cOn8e<]iuexLtly are in their lowefl terms. 



^ VULGAR FRACTIONS. 

Examples, 

1. What is the greatest common measure of 518; 2291, 
aod 703 ? 

518)2294(* 

2072 



222)518(2 
444 



74)222(3 
Common measure, 222 



So 74 is the greatest common measure of 518iin4l2294. 
Hence 74)703(9 
666 



37)74(2 
31.ast greatest com } 74 

mon measure ) -=— 

Therefore 37 is the anszzer requirecL 

2. What is the greatest common measure of 2688 
and 9936 ? Jns. 48. 

3. What is the greatest common measure of 2304, 
2784, and 936 ? Ans, 24. 

4. The greatest common measure of 92 16^ 11136, 
936, and 136 is required. An9< 8. 



PROBLEM 2. 

To.Jind the least common multiple of tzco or fnore 

number Si 

Rule. 
Divide by any number that will measure two or more 
of the given numbers, and set the quotients, together 
With the undivided numbers^ in a right liac below them : 
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'Divide the second line as before, and so on, till tliere are 
no two numbers that can be measured ; then, the contin- 
ued product of the divisors and quotients will giVe the 
multiple required. 

Examples. 

1. What is the least common multiple of 5, 20^ and 24? 

4)5, 20, 24 



-6)5, 5y 6 

1, 1, 6 

4 X 5 X G=:120 ihe Jnszcer. 

2. What is the least common multiple of 8 and 10? 

Ans. 40. 

3. The least common multiple of 3, 4, and 6 is required ? 

Ans. 12. 
4* What is the least number that 3^ 4, 8, and 9 will meas- 
ure? Ans. 72. 
6. What is the least common multiple of 2, 3, 4^ 5j ^y 
and 7 ? Ans. 420. 
6. What is the least number that can be divided by the 9 
digits, separately, without a remainder ? 

Ans. 2520. 



REDUCTION OF VULGAR FRACTIONS. 

Reduction of Vulgar Fractions is the bringing of them 
out of one form or denomination into another, in order 
to prepare them for the operations of Addition, SubtraC* 
tion^ Sec. 

CASE 1. 

To abbreviate^ or reduce fractions to their loisesi terms. 

RuiF. 1» 
Divide the terms of the given fractidti bt any number 
that will measux'e them, arid theie quoticjits agiiija in ik^ 

F 



J 
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same manner ; and so on, till there is no number greater 
than 1, that can measure them, and the fraction will bein 
its low est terms. 

Rule 2. 
Find the greatest common measure by Problem 1, and 
by it, divide both the terms of the given fraction, and th» 
quotients will be the terms of the fraction required. 

Examples. 
1. Reduce t44 *o *ts lowest terms. 

(4) (3) (3) j 

Bi/Ruiel. i^z=:\^z=:^=^, the An^er. 
Hi/ Rule % Ui)\m(l 

144 

36)144(4 
144 



Therefore 36 is the greatest common measure^ and 
^C)t|4^^tj ^^^ same as before, 

% Reduce mi to its lowest terms. Arts. |. 

3. Reduce ^|f to its Jo west terms. Ans, ^. 

4. Reduce T-Hfl- to its lowest terms. Ans |. 

5. Reduce |4tt to its lowest terms. And, f . 

6. Reduce tttt to its lowest terms. Ans. tV 

7. Reduce Hrzi ^<> >ts lowest terras. Ans. %}. 

8. Reduce -j^VTrny to its lowest terms. Ans. -5%. 

9. Reduce ^^11^4 to its lowest term«. Ans. -gV^- 

CASE ^. 

To reduce a whole number to an equivalent fraction^ 
having a given denominator.^ 

Rule. 

Multiply the whole number by the given denominator : 



* Fractions may be reduced to others, whose numera- 
tors or denominators are given, by th^se two Cases fol- 
lowing. 
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pface the product over the said denominator, and it will 
form the fraction revj[uircd. 

Cor^llarj/. Hence, any whole number may be reduc^ 
ed to a fraction by writing unity under it. 



Examples. ^ 

i. Reduce 5. to a fraction, whose denominator shall 
Be 8. 5 X Szzi^O ; . • . *-^ the Anx. 

2. Rjduce 8 to a fraction, whose denominator shall 
be 9. jilts. '^7*. 

3. Reduce SO to a fraction, whose denominator nhati 
be 40. Ans. '^°. 

4. Reduce 200 to a fraction, vihose denominator. shall 
be 3C0. Ans. *^|§§°. 



K CASE 3. 

I Yo reduce a mixed number to Us equzvaieni improper 
■ fractions 

Rule, 

Multiply the whole number by the denominator of the 
I ^ fraction • to the product add its numerator; and the de- 



CASE I. 

To reduce fractions to others of the same vatue^ having 
the numerator of the required fraction given* 

Rule. 
As the numerator of the given fraction, is to its denom- 
inator; so is the numerator of- the required, fraction,, to 
itg^ denominator. 
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nominator written imder the sura, will form the fraction 
required. 

Examples^ 

J. Reduce TJ^ to its cc^uiYalent improper fraction.. 

4+3 



•»—*—■ I I ■■■» 



95 .-. ti ,v the Ans. Or^ 23 x44-3 Q5A.as befot^. 

f ■' — ■■ ■ ■ * 

4 ~ 4 

% Reduce 46 J to its equivalent improper fraction. 

Ans. 5-J'. 
3. Reduce 48t7 to its equivalent improper fraction. 

Ans. V/v 



Examples. 

1. Reduce -f- to a fraction of the same value, whose 
numerator shall be 12. 

n, d. n> (L 

As 3 I 5 !* 12 I 20 ; .' . i% is the anszaery which is: 
equal to j-^ the gii^enfraciion. 



9, Reduce | to an equivalent fraction, whose nume- 

84 

45-f 



rator shall be 34. j 34 

Ans* 



CASE 2. 



To reduce fractions to others of the same value ^ having 
the denominator of the required fraQtion given* 
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4t Reduce 100t| to an improper fraction. 
X Reduce 240t|J to an improper fraction. 

Jfiff 3 4 5 8 1 

6. Reduce ^ly|^ to an improper fraction. 

CASE 4. 

To reduce an improper fraciion to its equivalent tshoh 

or mixed number. 

Rule. 

Dhride the numerator by the denominator, and the quo- 
tient will be the whole or mixed number required. 



RuLS* 

As the denominator of the giTcn fraction, is to its nu- 
merator ; so is the denominator of the required fraction, 
to.its numerator. 

Examples* 

1. Reduce 4^ to a fraction of the same value, whose 
denominator shall be 5. 

As 20 :12 : : 5 : 3 ; .' . fi$ the Answer t^equired. 



2. Reduce ^io another fraction of the same value, 

35 



whose denominator shall be 35; * 3G| 



Corollary, From these two Cases arises another spe- 
cies of fractions, which may not improperly be called 
mued fractioii5» 

F2 



cd VULGAR fractions- 

Examples. 

1. Redace V to its equWalent whole^ or mixed mim«^ 
ben 

4)95(25| Ans. 
8 

15 

12 

3 Or, Vr=95 -7-4=231 a^ £»e/ore- 

£• Reduce '4? to its equivalent whole or mixed num- 
ber. Ans, 16. 



The reduction of these mixed fractions to single is as 
follow. 

CASE 1. 

IFhen the numerator is the integral part ^^ 

Rule. 

Multiply the integral part by the denominator of the 
fractional part, and to the product add the numerator of 
the fractional, for a new numerator : then, multiply the 
dt^nominator of the fraction by the denominator of t^e 
fractional part, for a new denominator. 

Example. 

Reduce — ? to a single fractioxu 
35 



30x8+5 
35wg =r4||=:| the Answer, 
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3.. Reduce '-J-' to its et^uiralent whole or mixed num- 
ber. Ans. 46|« 

4* Reduce ^-f^ to its equiyalent whole or mixed num- 
ber. Ans. 48t7« 

6, Reduce 'tt^* to its equivalent whole or mixed hum* 
ber. Ans. *240 Hit 



CASE 5. 

To reduce a compound fraction to an equivalent singld 

or simple onci 

RUL9. 

Multiply all the numerators together for a new nume* 
rator, and all the denominators, for a new denominator^ 
and they will form the single fraction required. 

Scholium, If part of the compound fraction be a 
whole or mixed number, it must be reduced to a fraction* 
either by the Corollary to Case 2t/. or by Case 3d» 



CASE 2: 

When the denominator is the integral part. 

Rule. 
Multiply the integral part by the denominator of the 
fractional part, and to the product add the numerator of 
the fractional, for a new denominator : then, multiply 
the numerator of the fraction hy the denominator of the 
fractional part, for a new numerator. 

ExAMp:)[iE. 

34 
Reduce — to a single fractions 



45J. 



^^i— =4^|=:| the Answer; 



w» 
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Examples. 

1» Reduce j of 4 of | of ^ of -J to an equivalent single 
fraction. 

2. Reduce ^ of y of | to an equivalent simple fraction^ 

^ns, |. 

3. Reduce y of f of H to a simple fraction. Ans. 4^. 

4. Reduce -y-r of 41^ of -|t of y^ to a simjjle fraction. 

Afis. -^. 
5' Reduce | of f of J of j- of 4 of 40 to a single frac- 
tion. Ans, y. 

5. Reduce 4 of f of J of | of | of 201| to a single 
fraction, ^»5. fff§=lAV 



CASE §.. 

Ii> reduce fractions of different denominators to equiV'^ 
alent fractions having a common denominator. 

Rule I. 

Multiply each numerator into all the denominators, 
but its own, for a new numerator, and all the denomina- 
tors into one another, for a common denominator. 

Examples* 

1» Reduce f , -f, and \ to equivalent fractions, having a. 
common denominator. 
1 X 3 X4zz:12 the new numeraior for f . 

1 X2X4zz 8 the nezo numerator for -f. 
lX2x3rr 6 the new numerator for i* 

2 X 3 X 4iir24 the common denominator. . • . 7^ 
new equivalent fractions are^ i^y ^7? cind -^ 

the Ahs. 
2i Reduce 4, |, and^ to cquiyalent fractions, having a 
commou aenominator. Am, ^^ ^p and ^., 
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3. 



Reduce -y, |, f , and J to new equiralent fractioitf^ 
having a common denominator. 

-«"^* T^tST) T7^) TTffj *^" T7o» 

4. Reduce |, y, |, f , ^^ and ^y to fractions, having » 

common denominator. 

J„f »5ao ? 1 6^ I 7 9 o 4 O 1 t 410O anil 4110 
^«J. y64<55 rCToj sr:5V? f040 ? i040 ? «"^ "nTRr* 

5. Reduce |-, |-, -y-tj and -i^- of 20 to a common denom- 
inator. An,?: t4||4, A^\i, T+ff?, and liff?.' 

6» Reduce -J-, ^of !•,' 8|, and t\^ to a common denom- 
inator. J«,. iJ|#, ;J^|§, *|9f§, and if {§, 

7h reduce anj/ given fraclw?is to others^ zchich shalt' 
have the least common denominutor, 

1. By Problem 2d. find the least common multiple of 
all the denominators of the given fractions, and it will be 
the common denominator required.. 

2. Divide the common denominator by the denomiita-* 
tckr of each fraction, and multiply the quotient by the ' 
numerator, and the products will be the numerators o£ 
the fractions required. 

ExAMPLESr 

1. Reduce f and tt to equivalent fractions, having 
the least common denominator possible. 
4)8,1^ 



2, 3 4 X^X^^=^^^^eci&t common denominator* 



24-r8X7zr:2l the first numerator y and 24^12x5zr 
10 the second numerator,; thereforcy the required frac»., 
tions are 4i and i%. 

2. Reduce I, ^5 and | to fractions, having the least- 
common denominator. Ans^ -rxy -A-j and -^* 

3. Reduce |, f, f, and f to fractions, having the leasts 
common denominator. Ans. \^y f§, |^> ^^^ tv* 



TO VULGAR FRACTIONS- 

4, Reduce hhi^ r? h ^? h ^^^ I *o fractions,, hav^ 
ijig the least common denominator. 

/..» i»ffo T(58o X890 lOlff IIOO TlffO XiOJ «nJ 
-^i/lJ. Trrc"? 1:5 To 3 TTT-ff; TTT<3; TjT^; TjT^; TTTTy^ ^"^- 



1140 



CASE 7. 

To reduce a fraction of one denomination to the frac^ 
Hon of another^ but- gr eatery retaining the same value, 

HubE. 

Reduce the given fraction to a compound one, by com- 
paring it with all the denomiaations between it and that 
denomination to which you would reduce it : then, rc^ 
duce the compound fraction to a single one, by Case 5tb. 
and it will be the answer required. 

Examples. 

1. Reduce 4^ of a penny to the fraction of a pound. 
Bf/ comparing it^ according to the RulCy it becomes a 

compound fraction.^ thus ^ r*pf -^r of -r^l which mus^. be 
reduced to a single fraction^ thusy 

5X12 X20 — * ^^^ — "^^^ Answer* 

2. Reduce \ of a farthing to4he fraction of a pounds. 

3* Reduce y of a penny to the fraction of a pistole. 

4» Reduce 4, of a pound to the fraction of a guinea. 

jins.. f X. 

5. Reduce | of a pound. to the fraction of a moidore. 

Ans. tS-. 

6. Reduce if of a pistole to the fraction of a^half joe. 

jins. ir^i 

7. Reduce -I of a half joe to the fracfion of an Eagle. 

Ans, ir- 

8. Reduce | of a grain to the fraction of a pound Troy. 
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^9, Reduce | of a Cwt. to the fraction of a Ton. 

40. Reduce ^t of a rod to the fraction of a league. 

Ans* TWT* 

11. Reduce 4^ of a nail to the fraction of a yard. 

Aits, -rg-. 

12. Reduce f of a pole to tlie fraction of aA acre. 

Ans* Try* 

13. Reduce ^ of a foot to the fraction of a cord. 

14. Red«ce -^ of a pint of wine to (lie fraction of a tun* 

'^^ Ans* T'jTT* 

15. Reduce -ry of a gallon of 4}eer to the fraction of a hhd. 

Ans., ijijy 

16. Express |- oi^a peck in the fraction of a quarter. 

Ans, ^. 

17. Reduce f of a day to the fraction of a month. 

Ans. yf^. 

1 8. Reduce t| of a prime niluute to the fraction of a sign. 

Ans. TTTrtr* 



Ans. TTrtr* 



CASE 8.* 



To reduce a fraction of one denomination "to the frac» 
Hon of another p but less, retaining the same talue. 



Rule. 

Heduce the gtVcn fraction to a Compound one by com- 
j)aring it, in an inverted order, with all the denomina* 
lions as before ; likewise, reduce the compound fraction 
to a single one, and it will be the fraction required. 



* This case anHj case 7tk prove each other. 
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Examples. 

1. Reduce -pv? o^ ^ pound to the fraction of ti pcniij. 

According to the Rule^ the comparison must stand 
ihusy yijg of V of V, the nlX^OXi^ ,,, , 

300X1 X l""^"^"^^ 

^. Reduce L» -r-it^ to the fraction af a farthing. Ans |. 
-3. Reduce y^^ of a pistole to the fraction of a penny. 

Ans. 4* 

4. Redu<:e ^oiz, guinea to the fraction of i, pound. 

Ans. L» \, 

5. Reduce 44 of a moidorc to the fraction of a pound. 

6. Reduce ijf of a half joe to the fraction of a pistole. 

Ans. 4f* 

7. Reduce ^ of an eagle to the fraction of a half joe. 

Ans. |. 
-8. Reduce y^rv of a pound Troy to the fraction of a | 

grain. Ans. \^ 

§. Reduce -j-f of a ton to the fraction of a Cwt. 

Ans. |. 
10. Reduce ttVt of a league to the fraction of a pole. 

Ans. YX' 



CASE 9. 

To find the lvalue of a fraction in the known parts of 

the integer. 

Rule. 

Multiply the numerator by the parts in the next infer- 
ior denomination, and divide the product by the denomi- 
nator ; if there be a remainder, multiply it by the next 
inferior denomination, and divide by the denominator, 35 
before, and so on i and the several quotients will be the 
answer. 
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Examples. 



I. 

\ 

\ i. What is the value' of 4 of a pound ? 

20 
7)60 
8 4 



12 
7)48 



6—6 
4 

7)24 

34 

Ans. 8^. 6ff. Z\ qrs, 

'^. What is the Value of | of a pound ? Ans. 12s. 6d. 
3. What is the value of | of L. 8. 16s ? 

Ans. L. 3. 18s. 2yd. 
4- What is the value of |^ of a moidore ? 

An^. L. 1. 8s. 9d. ^^V^. 
5. What is the value of y of | of ^ of an eagle ? 

Ans. L. 1. 4s. 
6- What is the value of f of a pound Troy ? 

' Ans. 2oz, 8pwt. 

7. What is the value of -,^ of a Ton ? 

Ans. 6cwt. Oqr. 171b. 3oz. ll-rV^i* 

8. What is the value of ^Ss of 41| miles ? 

Am. 6m, Ifur. 32r. 

9. What is the value of | of an English ell ? 

Ans. Iqi^. 3| na. 

10. What is the value of t^^ of an acre ? 

Ans. 3r. 2ip. 

11. What is the value of y of a ton of hewn timber ? 

, Ans. 33ft, 1152in. 

12i What is the value of ^ of 44 of a hhd. of wine ? 

Ans. 28l-i^aU 

G 
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13. What is the value of tt of a hhd. of ale ? 

Ans. 12gal. Srqts, 

14. What is the value of | of ^ of a quarter of com ? 

Ans. 3ybush. 

15. What is the value of 41 of a Julian year ? 

Ans. 344d. 23ho, 

16. The value of tV ^^ * degree is required. 

Ans. 18.' 43.* 



CASE IG. 



To reduce any given quantity to the fraction of ang 
greater denomination of the same kind. 

Rule* 

Reduce the given quantity to the lowest denominatioa 
expressed in it for a numerator ; then reduce the integr^ 
part to the 5.aine term for a denominator; and they will 
constitute the fraction required. 

Scholium. If there be a fraction in the given quanti- 
ty, the quantity must be reduced to the denooyi^iative 
parts thereof J adding thereto the numerator. 

EXAMPLISS. 

1. Reduce 8s. 6d, S^-qr. to the.fraction of a pound. 

s. d. qr. 
20 Integral pairt. S 6 S\ 

12 12 

240 .102 

4 4 

960 411 

7 7+3 



.'6720 Denominator. 2880 Numerator, v 

Ans. •g-TTTjy.^Tj- IJ. 
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% Reduce 12s. Gd. to the fraction of a pound. 

Ans, L. -g. 

3. Reduce L. 3. 18s. 2|d. to the fraction of L. 8. 1 6s. 

An*;. ^. 

4. Reduce L. 1. 8s. 9d. Sy^r. to the fraction of a moi- 

dore. Ans. f moi. 

5. Reduce L. 1. 4s. to the fraction of an Eai^lo. 

Ans. y Fa^. 
6« Reduce 2oz. 8pwt. to the fraction of a pound Troy. 

Ans. -fllj. 

7. Reduce 6cwt. Oqr. 171b. 3oz. ll^yjr. to the frac- 
tion of a ton. Ans. i^Ton. 

8. AV'iiat part of 4l| miles is 6m. Ifur. 32r ? 

Ans. -I'y 

9. Reduce Iqr, 3^na. to the fraction of an English ell. 

Ans. ^ En. ell. 

10. Reduce 3r. 24po. to the fraction of an acre. 

Ans. -/^ Acre. 

11* Reduce 33ft. 11 52in. of hewn timber to the f r^tc^ 

tion of a ton. Ans. y T. 

Vi. Reduce 284^ gallons of wine to the fraction of a 

Ilhd. Ans. iiUhd. 

IX Reduce 12gal. Sj-^ts. of ale to the fraction of a hhd. 

Ans. -^Hhd. 

14. Reduce 3^- bushels of com to the fraction of a quar- 
ter. Ans. -^. 

15. Reduce 314d. 23h. to the fraction of a Julian year. 

* Ans. 4-ir» 

16. Reduce 18.^ 45.^^ to the fraction of a degree. 

Ans. T^^, 



ADDITION OF VULGAR FRACTIONS. 

Rule. 
Reduce compound fractions to single ones^ ; mixed 
numbers to improper fractions ; fractions of ditferent in- 
tegers to those of the same ; and all of them to a common 
denominator; then the sum of the numerators written o- 
Ter the common d\?nominator will be the sum of the frac- 
iioQA required,. 



9. 
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Examples. 

1. Add -^ and 4 together. 

* 1 X3=:3> or, i=i and |=^ ; . • . 
2 X2ZZ4) i+i=:i=li sum as before.. 

7 

-,zzli the Answer, 
2X3=6 

2. Add -f, I, and ^ together. _ Ans. 1|^. 

3. Add ^, 1^ of 6, and | together. Ans. 3J^. 

4. Add 4? 8J 7|, and y of 4 together. Ans. 16-,^^. 

5. Add I, 11, ^ of I, and ^ of ^ of 15,^ together. 

Ans. 234J#. 

6. What is the sum of i of 4., f of ^ of 2, 3f , | of i, 
and T^y ? Ans. 4^t 6Z' 

7. Add Zr. I, |s. and |d. together. 

Ans. L. 0. 10s. 9d. 3|qr. 

8. Add ^ of a pistole, L. -^, 4-s* and yd. together. 

Ans, 19s. 2-n4^* 

What is the s^im of f of an eagle, y of a moidore, 
|- of a guinea,, and -Sj of a, dollar ? 

Ans, L. 3. 17s. lO^Vr^. 

10. Add 1^ of a ton, ^ of a Cwt. and f of ^ of a lb. to». 
gether. Ans, IGCwt. 3q. 161b. 2oz. 7|-fdr. 

11. What is the sum of | of ^ of a^ mile, | of a yard, 
and -f of a foot ? Ans. 1 100yds, ^(t, 7in. 

12. Add 1^ of a week, ^ of a day, | of an hour, and -f: 
of a minute together. Ans, 4d. 7h, 57m. 40sec. 



SUBTRACTION OF VULGAR FRACTIONS. 

Rule.* 
Prepare the fractions as in addition , and the difference 
of the numerators, written above the common denomina- 
tor, will be the dilTerence of the fractions required. 



* A fraction may be subtracted from a whole number 
ipore concisely, than by the general Rule, thus ; take the- 
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Examples^ 

1. From 4 tate \ 

2X4=8> Or, -ftZzA and \=^\ ; . ' . 

\ X Sz=z3\ 4x TT=TT Remainder, 

5 
— the Answer, 
3X4=12 

2. From | take ^. Ans* \i. 

3. From 9 take ^. Ans* 8+^ 

4. From 12| take 8|^. Ans. 34- 

5. From f of | take \ of {-. ^«.y. 4|^-^. 

6. From 13| take | of \ of 4. ..rfn*. 12A. 
7^ From 4 of f of 81 take | of | of 91.. ^>i.9. 3044- 
8- From h. \ take fs. Ans, 3s. lOcL O.^qr. 
9.. From \ jL. 2. 10s. take 4 of I of a dallar. 

Ans. Z. 2. Os. lO-fV-d. 

10. From |oz. take fpwt -ri/iy. 16pwt. 2l4gr, 

1 1. From 4 of a league take 4 of a mile. 

Ans, 21115. Of. 5r. 0yd. l^^ft. 

12. From 3r weeks take I64 days. 

Aas, 4(1. 9h. 36m, 



numeralor of the fraction from its denominator, and place 
the remainder over the denominator, then take one from 
the whole number, Ex. 5 — \-zz\\. And likewise, 
mixed numbers may be subtracted from mixed numbers, 
when the lower fraction (the subtrahend) is greater than 
the upper one (the minuend) thus ; SAibtract the luinje- 
rator of the subtrahend from the common denominator, 
«,nd to the difference add the numerator of the minuend, 
and carry one to the integer of the subtrahend* Eiu 
From 174 take 10^ — 174— 104=6f 

G3 



7S VULGAR FRACTIONS; 

MULTIPLICATION OF VULGAR FRACTIONS; 

Rule.* 

Reduce compound fractions to single ones, and mixed 
numbers to improper fractions ; then multiply all the 
numerators together for a numerator, and all Uie denom» 
inators, for a denominator, and it will be the product re. 
quired. 

Examples. 

1. Multiply I by ^. 

'iXf='^=i^=U=^ the Answer. 

2. Multiply 4i by ^. Ans. 4^%-. 

3. Multiply 24J by 6|, Ans. 167f . 

4. Multiply $ of 9 by ^ of f . Ans. 4^^ 

5. MuUiply I of 15| by \ of 1|. Ans. 6^. 



* The multiplication of mixed numbers may be perfor 
med in a shorter method^ than by the general Rule, 
follow : 

CASE 1. 

To multiply a whole number by 9^ fraction. 

Rule. 

Multiply by the numerator of the fraction, and diride 
the product by. the denominator. 

Example. 
Multiply 125 by f . 

i 

8)875' 



Ans. 109| 



-.^r-- 
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«. Multiply ^ of I of f of 6i by I ofiof| of 64- 

Ans. 6-rf. 
7, What is the continued product of -^, 5, 4|, and 

^ of ^ ? Ans. \i^. 

S. What IS the continual product of f^ 14^ Slj, and 

* of 4 off of 4? Am. 661i. 



CASE 2. 

To multiply a zz?Ao/e number by a mixecf on^ » 

RuLr. 

Multiply by the fraction as in Case 1st. then multiply 
Iky the whole number, and add the products* 

Example* 

Multiply 123 
by 4i 



4)3«9 



92i 
492 



584 J the Product. 
CASE 3. 

To multiply a mixed number "by a mixed number. 

Rule* 

Multiply the integral part of the multiplicand by the 
denominator of its fractional part, and to the product 
add its numerator : then multiply by the mixed multiplier 
as in Case 2d. and divide the product by the denominator 
Qt the multiplicand. 



^ VULGAR FRACTIONS'. 



DIVISION OF VULGAR FRACTIONS. 



* 



Rule.' 

Prepare the fractions as before ; then invert the dlvw- 
ser, and proceed exactly as in multiplication. 

Examples. 
1. Divide -riy by ^. 

-i:*5-r-y:z:TijXi=: zrj^zrl ihe Answer. 



2. Divide 4^'js by V&. Jns. 4|. 

3. Divide ^ by 4. Ans. -^. 

4. Divide 167f by 6|. Ans. 24|^. 

5. Divide f by 13tV ^«*. tV^- 



Example. 
Multiply 24^ (24^ ==:= 124 

4)372^ 



93 
744 

5)837 



167 j- Amwer. 

Scholium* A fraction may be multiplied by an int^^ 
gerj by dividing the denominator by it. Ex, | x 2ir:|v 

* A f ractian may be divided by an integer, by dividing 
the numerator hy it Ex, A -t- 2 :r: -A ;=: i the. 
quotient. 
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S. Divide 4tt^ by 4 of ?. Jns. 7^ 

7. DiTide | of |- of 16 by Sf Jns. f^. 

S. Required the quotient of ^ of j of ^ of 6| divided 

by I of i of 4 of 2. Jns. 3^. 



DECIMAL FRACTIONS. 



A decimal is a fraction, wjiose denominator is an unit^ 
Qr 1, with as many cyphers annexed as the numerator has- 
piaces ; and is expressed by writing the numerator only^ 
with a point before it called the separatrix. 



Thus^ '5 is 



equal to -rV or i' 
•25 ^ or 1. 

•75 t'^ or i.. 

1 •'7 — * ' — 1 1L 

1 / — XTT — *Tir" 
•04 =^t4u =jf5- ^ 
•005 zz T-^iy — tJt- 



K. finite decimal is that, which ends at a certain places. 
But an infinite decimal is that, which has no end, or i» 
indefinitely continued. An infinite or repeating decimal 
has one figure, or several, continually repeating ; as '66 
66^ &c. which is a single repetend '; and '363636, &c. 
which is a compound repetend. Repeating decimals are 
also called circulates^ or circulating decimals* A point 

• 
i^ placed over a single repetend ; thus, -3 ; and a point 
over the first and last figures of a compound repetend ; 

• • 

thus, -142857. 

When other decimal figures precede a repetend, it ii» 

• • • 

called a wi^ecf repetend ;^as '16 or •3476 : otherwise, it 

• • • 

i» s^pure or simple repetend; as •! and •72. 



82 DECIMAL FRACTIOXS. 

The first place, next after the decimal point, is lOtYi. 
parts, the second is 100th. parts, &c. decreasing toward 
the right, or increasing toward the left in the same ratio, 
as integral or whole numbers do : Hence, we-may con- 
sider unity to be a fixed point, from whence whole num- 
bers proceed infinitely increasing toward the left hand, 
and decimals infinitely decreasing toward the right^ to* 
aothing; as in the following 



SCALE OF NOTATION. 



ui en 




«5 & -i "^ u '^ o< 
-2 j2 5 S c ^^ 'S 

^2? 1 o S cSi§ 



9876 5' 432 1-2 3456789 



ADDITION OF DECIMALS. 

Rule. 

Place the numbers under one another, according to tkr 
value of their places : then find their sum as in whole 
numbers, and point off as many places for decimals, as 
are equal to the greatest number of decimal places in acy 
©f the given numbers. . ^ 

Examples.. 

1. Add 26-25, 143-75, 106-125, 33-14689, 16-027^,; 
and 300 togeiherw 



DECIMAL FRACTION'S. « 

26-25 
143-75 
106- 125 

33-14689 

16 • 027 
300 



625 -29889 (he Sum* 



-S. Find the sum of 345, 30'067, 4*125, 48"'75, 
9 • 8523, and 400 '56. Jm. 83S • 3543. 

3. Required the sum of 12*8204, 400*125, 43*5, 

9*0009, 160*38, and-20*123 ? Ans. 645*9493. 

4. Required the sum of 84*302, 432* 14, 8*895, 5000* 
55*00087, and 48*3609. ^/j*. 5628*69877. 



SUBTRACTION OF DECIMALS. 

Rule. 

Place the numbers according to their value ; then sub- 
tract as in whole numbers, and point off the 'decimals as 
in addition. 

Examples. 
1. Find the differ (mce of 1487*842 Jtnd 1306*428. 

1487*842 
1306*428 



Dijference 181*414 

2. From 38*0678 take 8*75. ^n.?. 29*3178. 

3. From 12345*25 take 5432*005. Ans. 6913*245. 
4- From 800 t9.ke 123*456789. Ans. 676*543211- 



iiB4 DECIMAL FRACXrONS. 



MULTIPLICATION OF DECIMALS. 

Rule.* 
Place the factors and multiply as in whole numbers •: 
then point off as many figures from the product as there 
are decimal places in both the factors ; and if there be 
not so many places in the product^ ^^PP^y ^^^ defect by 
prefixing cyphers. 

Examples. 

1. Multiply 144 
by '125 



720 
1728 

Product. IS'OOO 



!E. Multiply 8765 by '7854. Ans, 6884'-031(}- 

3. Multiply 4*123 by •0321. Ans. '1323483. 

4. Multiply •009876 by '005432. 

Ans. '000053646432- 

DIVISION OF DECIMALS. 

RuLE.f 

Divide as in whole numbers, and from the right haiiid 
of the quotient point off as many places for decimals 
as the decimal places in the dividend exceed those in the 
divisor. If tKere be not so many places in the quotient as 



* But any decimal may be multiplied by 10, 100, 1000, 
&c. by only removing the separatux in the multiplicand 
so many places to the right as there are cyphers in the 
multiplier. Ex. • 1728 XlO=:l- 728. 

f But any decimal or mixed number may be divided by 
IO5 lOOj 1000, &c. by only removing the separatrix iri 
the dividend so many places to the left as there are cy« 
^«5rs in th« divisor. Ex. 1 • 728 -r 10=- 1728. 
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the rule requires, supply tlic deficiency by prefixing cy- 
phers. But if the decimal places in the divisor be more 
than those in the dividend, cyphers must be annexed to 
the dividend, or to the remainder, and the quotient may 
be carri^L^a to any degree of exactness. 




Examples. 

1. Divide '7ite4 by 14. 

14)'7854C0561. 
70 



85 
84 



14 
14 



k. Divide '1323483 by '0321. Jns. 4*123. 

3. Divide 6884*031 by "7834. Jns,S765. 

4. Divide 4567 by 1*25. Jus. 3653*6. 
6. Divide '000053646432 by '005432. Ans. '009876. 

REDUCTION OF DECIMALS. 

CASE 1. 

ITo reduce a Vulgar Fraction to its equivalent decimal. 

Rule. 
Divide the numerator by the denominator, aad the 
quotient will be the decimal required. 

Examples. 
i. Reduce tV *o **s equivalent decimal. 

8)1*000 



2)- 125 



•0625 th^ Amwer^ 
H 




»9-- . DECIMAL FRACTIONS. 

2. Reduce |, t5 i? t? ^-"^^ I *^ equivalent decimals. 

y^«i\ -25, -3333, &c. -55 -66665 &c. (md '75. 

3. JJcquircd tlie decimal expressions of | and ^*j. 

Ans. '37b and '16. 

4. Reduce t? j of a dollar to the decimal oC^^ound. 

*5. Reduce 15s. 6|d to the decimal of a fl 

Jn^ I/. •778125»- 

6. Reduce L.* 3. 1 8s. 2-j^d. to the decimal of i., 8* 16s. 

-4ns. '444, kc, 

7. Reduce i. 1 . 2s. 6|d. to the decimal of a guinea. 

^«j. -8046875. 

8. Reduce. LA, 8s. 9d. 2jqr. to the decimal of a moi- 
dore. . Ans. -8. 

9. Reduce L. 1. 17s. 6d. to the decimal of an eagle. 

Ans, '6%5. 

10. Reduce lOoz. lOpwt. to the^ccimal of atb troj. 

•-^^ Ans. ' 875. 

1 1. Reduce 2 5 . 23 • to th« decimal of a tb. apothecariesV 

Ans. '1875, 

12. Reduce 6Cwt. Oqrw 17lb. 3oz. 11 ^^^^r. to the deci- 
mal of a ton. Ans. ' 307692, &c. 

13. Reduce 6m. Ifur. 32r. to the decimal of 41^ miles, 

Ans. • 15. 

14. Reduce Iqr. 3|na. to the decimal of an English ell- 

Ans. -375. 

15. Reduce 3 roods and 24 poles to the decimal of an 
acre. Ans. • 9. 

16. Reduce 33ft. 1152iH. of hewn timber to the dcci-- 
mal of a ton. Ans, -666, &c. 

17. Reduce 28-IJ galls, of wine to the decimal of a hhd, 

Ans. '4583j &c. 

18. Reduce 12 gall. 3f qts. of ale to the decimal of a hhd. 

Ans. '265 Sec. 



*To do which, reduce 15s. 6|rf. to the fraction of a 
pound by Case ]0(h. in Reduction of Tufgar Fractionsj 
audit becomes L.^tg; which reduced to a decimal^ 
gives, L. -778125 iJic Answer as above. 




10. 

2a. 

21. 




DECIA 

Reduce 3-f busEc 

quarter. '^ 

Reduce 344 d. 23 h. to the de 



^ 46" to the decimal 




sr 



ic (fecinial'of a 

\ns. '^UJ, c<^c. 

liiin vcar. 

•3125. 





"i^ojind the value o^^l^K^Krn decimal in the terms of 

the inta^cr'. 

Rule. 

Multiply tlie decimal by the common parts of thc^iii. 
tegcr. 

Examples. 

1. Findttie yaluc of ^778125 of a pound. 

•778126. 
20 



• > 




'-.W 



It. 
3. 

4: 

5. 
6. 
7. 



6-750000 t » 

4 

• < 

3-000000 • 

Answer \bs, Q\d. 

Find the value of L. '755. Ans. 15*. \\d: 

What is the value of -25 of a pistole ? 

Ans. bs. 6^ 
What is the value of -8046875 of a guinea ? 

Ans. L. 1 2*. 6 -375 J. 
What is the value of '8 of a moidorc ? 

Ans. L, 1 8*. 9c/. 2'Aqr. 
What is the value of '5625 of a half joe ? 

Ans. L. 1 7s, 
Find the value of -625 of an eagle- 

Ans. L. 1 \7s, Qdi 



8S 





NEY. 



Wq, troy. 

Ans. lOoc. lOprc/v 
ipf 'ISTS of a ft) apothecaries ? 

Ans. 25. 23. 
lie of '32 of a ton av^Mdm^is ? 
^^^ Ans. 1 hhd. ^7 g^/jj^^^^Kkt pint* 

1 1. WhaTlfTlic value of -15 ^yg^^^^^T 

12. WhatjsthnHIPp'J^^^^^^^hcIl 

^BB^^^^ Ans. l(][r. 3jna, 

13. The value of '9 of an acre is required. 

Ans. 3r. 24 ;)o/. 

14. Wfcat IS the value of '025 of a cord of wood ? 

Ans. 3-2/^ 
Id, What is the value of •9375 of a tun of wine ? 

Ans. Shhd. 47 gal » l^f. 

16. What is the value of '61 of a hhd. of beer ? 

Ans. S^gal. 3qfs. l*52jp^. 

17. What is the value of '92 of a chaldron of coals ? 

Ans. 33tV bushels^ 

18. What is the value of -85714 of a month ? 

Ans. Sw. 2rf. 23A. 59m. 56sec. 

19. What is the value of •3125 of a degree ? 

Ans. 18' 45^. 



FEDERAL MONEY.* 



The denominations of Federal 3Ionei/ are in a decuple 
or decimal y^atio ; and, therefore^ may be properly intro- 
duced in this place. 



* The federal coins are eight; two of gold, four of 
silver, and two of copper. The gold coins are called aii 
eagle 2a\(\. half eagle ; the silver, a dollar j^ half dollar^ 
double dime ^ ^nd dime ; and the copper^ cent SLud half 
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A mill, which is the lowest money of account, is *001 
•f a dollar, which is the money unit. 

A cent is' -OC 

-1 




10 



^p- 



6py 10 mills nzz 1 cent, ^narked m, c. 

10 cents znzn 1 dime, d. 

10 dimes zrzn 1 dollar, 13. 

10 dollars ., ', 1 eagle, ........ E. 

Examples. 

1*. Add 24| eagles ; 8 dollars, 7 dimes, 4 cents,. 8 
mills; 425 dollars, 9 cents ; 8 eagles, 4 mills ; 200 dol- 
lars ; 25| dollars ; 4 eagles, and 3j dollars together.* 



csnt. The standard for gold and silver is eleven parts 
fine and one part alloy. The weight of fine gold' in the 
caig\e is 246 -2^8 grains; of the half eagle, 123-134 
grains ; of fine silver in the dollar, 375 '64 grains ; of the 
half dollar, 187 -82 grains ; of the double dime, 75 •128^ 
grains ; of the dime, 37 '564 grains ; and of copper in 
100 cents, ^l^lb. avoirdupois. The mint-price of un- 
coined, standard gold is 209 •77 dollars per pound troy 
weight ; and the mint-price of uncoined, standard silver, 
9 '92 dollars a pound troy. When either gold or silver 
is finejr or coarser than standard, the variation from stan- 
dard' is estimated by carats and grains of a carat in gold, 
and by pennyweights in silver. 

Note 1. Alloi^ is used in gold or silver to harden 
tiheni. 

2. A carat is not any certain weight or quantity, 
hut -5^ of any weight or quantity ; and the minters and 
goldsmiths divide it into 4 equal pacts called grains of a 
carat. 

* It may be observed, that dollars occupy the first 
place on the left hand of the separatrixy and eagles, all , 

112 
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Eagles. 

Dollars 

dimes. 

cents. 

mills. 




2 4 2-5 


^ "^ 


8-7 4 8 
4 2 50 9 




8 00 4 




2 




2 5-7 5 




4 3-5 




10 2 5-592 Sum. 





2. Add 285 dollars ; 554 mills ; 45 eagles, 68cents ; 
350 dollars^ 8 mills ; 44| dollars ; 10^ dollars ; and 25| 
eagles together. Ans. 1398*367. 

3. Add 1000 D. 100|D. 8| d. 15f c. 25iD. 400 D. 
and 9| d. together. Ans. 1527-83. 

4. The sum of 245 -6 D. 30^ D. 2400 D. 100 -975 D. 
9 005 D. -048 D. and 800 D. is required. 

Ans. 3585 -878* 

5. Find the difference between 874-845 dollars and; 
560 -908 dollars. 

E. D. d. c. m* 
8 7 4-845 
5 6 0-908 



Answer 3 13937 



the places on the left of dollars ; but eagles and dollars 
reckoned togetlier, express the number of dollars con- 
tained in the sum ; as, 1025 is 102 Eagles and 5 Dollars ; 
equal to 1025 Dollars, &c. 

It may be farther observed, that the sum exhibits the 
particular number of each different piece of money con- 
tained in liy vi'z. 1025592 meV/* =102559-1^ cewf* zz: 
10255^^^ dijnes = im5-^%9^ Dollars = 102-x%SijV Ea^ 
Sles = 102 JS. 5D, 5d.9c. 2 m. 
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tf« JFrom 1250 D. 6 m. take 183 D. 12| c. 

Ans. 1066 D. 8d. 8 c. 1 m. 
. 7.. From 467-25 D. take 1 34 -666 D. 

Ans. 332 *584 D^ 
S. i*rom 1000000 D. take 123456 -789 D. 

Ans. 876543 -2 1 1 D. 
D.d.c.m. 
^, Multiply 12- 125 by 3d. 2c. 1 m. 

•321 



12125 
24250 
36375 
• D. d. c. m. 



3-892125 = 3-89 2,^^ Ans.* 



10- Multiply 206 -25 D. by 432. Ans. D. 89100. 

1^- Multiply 44 -006 D. by 25 9070. 

Ans. 1140 .063442 Di 
12. Multiply 80 -8^5 D* by 40 .072 D. 

Ans. 3240 -823 D> 
1^. Divide 3 -892125 D. by 321 D. 

•321)3- 892125(12- 125 D. Ans* 
3 21 



682. 
642 

401 
321 



802 
642 

1605 
1605 

• • • • 



* The %ure8 on the right hsmd of milk are Mmtth of a xniU^ 



i 



«2 CIRCULATING DECIJrAL?: 

14. Divide 89100 D» by 43^ Ans. 206 • 25 Dl 

1^. Drride 1058-76752^^1 D. by 23 -094 D. 

Aug. 45 •8-46 Di 
16.. Divide 3240 -823 D. by 40 '072 D. 

An*. SO *87^ Ds, 



QRCULATING DECIMALS;. 

Gir'Culaiing lDei;/mfl/* are produced from Vulgar Frac- 
tions whose denominators do not measure thdir numera. 
tors. 

Similar repetends begin at the same place ; as * 3 and^ 

• 6, or ' 16 and • 83. 

• •- 
Dissimilar repetends begin at difierent places • as • IS 

• 

and 083. 

Conterminous repetends end at the same place ; as^ 
• • • • 

•61 and '90. * 

Similar and conterminous repetends begin- and end a6. 

the same place; as 3-142857 and 6*285714. 

Scholium, Any ^nite decimal may be considered a* 
infinite^ by annexing cyphers continually to the right 

Rand of tke numerator ; thus, -SlzzSJOOO, &c.zz.340. 
And any pure circulate may be considered as mixedy by 
taking the given repefeend for ?l finite part, and making 
the same repetend a circulate for the infinite part;, thus^ 

•3|=-34-f -0034. 



GIRCULATING DECIMALS. OS 

REDUCTION OF CIRCULATING DECIMALS. 

CASE 1. 

To reduce a simple repetend (o its equivalent Vulvar 

Fraction, 

Rule. 

1. Make the given decimal the numerator, and let the 
denominator be a number consisting of as many nines as 
there are recurring places in the repetend. 

2. If there be ietegral figures in the circulate, as many 
cyphers must be annexed to iho numerator as the highest 
place of the repetend is distant from the decimal point. 

Examples. 
i'. Required the least vulgar fractions equal to *6 and' 

• • 
•369. 

• • * 

•6=z|irf ; and •369zr|^z=^TV Ans. \ and^i, 

% Reduce * 90 to its equivalent vulgar fraction. Ans. \i. 

3» Reduce 3*60649 to its equivalent vulgar fraction. 

Ana 5 yoff490 « 

• . 

4y Required the least vulgar fraction equal to '461538. 

Ans. -^. 

CASE % 

To reduce a mixed repetend to its equivalent vulgar 

fraction. 

Rule. 
1. To as many nines as there are figures in the rcpe- 



* For 3-50649=;:3-506493=;=3|^f^=V7V/irV= 

7T — 34^. 



{ 



;«4 ^ , CIRCULATING DECIMALS. 

t^iul, liftK A*^ niarJj^ cyphers as there arc finite places, for 
A. (teno^Ptor. , W^ ^ 

2. Mrnfijily the rimQS in tlie said denominator by ihfi^ 1 
finitaparr,4hd add the .repeating decimal to the product 
for the numlwor. 

3. If tlicf riekjtend begin in some integral place, the fh, 
nltc Talue of ^e circulating part must be added to the 
linitc* part. 

Examples. 
1. What is the v^ilgar fraction equivalent to '27 ? 



x^-^7z::z2'5zzn2imeratory and 90 the denomina*^ 

tor / . • . 'STi^J^^^tV ^^^ Answer. 

ti What is tlje least vulgar fraction equivalent to * 59259 f 

Ans. 4^. 
3. What is the least vulgar fraction equivalent to 
• • 

'857142857? Ans. 4- 



• • • 



^. What k the fixute number equivalent to 41 '62 ? 

Ans. 41'f4-,. 



CASE 3. 

^0 make ani/ number of dissimilar repctends similar 

and conterminous. 



* In this Example, you must find the finite value oi^he circulating 
^t by Case 1st. and add it to the finite part. Ot you may, accerd- 
lag to the Scholium, divide the circulating part into finite and infinite 
parts ; then find, in its lowest terms, the finite value of the mixed 
repetend and add it to the integral part ; and the sum will be tho. 
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Rule. '{ . 

Change them into other repetend?, vliich sliill each 
'i^nsist of as many figures as the least common multiple 
^f the several numbers of places^ feund in ail th*i reiie- 
.| tcaidsj contains units. 

Examples. 



^* Make '083^ 4-3G; -0902; and 9-814 similar and 
Conterminous. 

Xn the first place, find the least common multiple of 
the several numbers of the circulates, and it is units ; 
tflei'^fore, the similar and conterminous repetends must 
^on tain iJ places.* 

toissimilar Made similar and conterminous. 

•083 - - -08333333 

• * • « 

-^.36 == 4-3636363G 

« * • • 

•0902 zi= -0902902-9 

^•813 ■ 9* 81 181 {81 



^. Make 12-095 1 • 5, 3- 26, and • 7348 similar arid con- 
terminous. 

• * . ... 

$. Make • % '0503, 24 • 25, and • 045 similar and con. 
Verminous. 

• • • • . • '• 

4. Make 16*285714, 6*83, - 1136, and 4-36742 simi- 
lar and conterminous. 



♦ The learner may observe that the sunilar and conterminous tc- 
|»etends begin just as far from unity, as is the farthest among the 
dissimilar repetends ; and is so in all cases. 



f 
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CASE 4. 

Tojind Tshether the (lecimal fraction^ equal to a gireh 
vulgar one, be finite or infinite, and of how many places 

the repetend will consist* 

Rule. 

1. Reduce the given fraction to its least t^rms, and di:^ 
Vide the denominator by 2^ 5 or 10, as often as possible. 

2. If the whole denominator vanish in dividing by 2, 
5 or 10, the decimal will be finite, and will consist of so 
many places as you perform divisions. 

3. If it do not so vanish, divide dD99, &c. by the re- 
sult, till nothing remain, and the number of 9's used will 
shew the number of places in the repetend ; which will 
begin after so many places of figures, as there w ere lO's, 
2's or 5's, used in dividing. 

Examples. 

1. Required to find whether the' decimal equal to t\;V% 
be finite or infinite, and if infinite, of how many places 
will the repetend consist. 

2 
First ■T'-^-^=-i^^, 2)44 | 22 | 11 ; Then 11)99 ; and 

09 
therefore the decimal is tnfi?iite^ and the circulate con* 
sists of ^ places, beginning at the third place from the 
decimal point, 

2. Required to find whether the decimal equal to tVt 
be finite or infinite ; and, if infinite^ of how many places 
will the circulate consist. 

3. Let T^ he the fraction proposed. 

4. Ij^t 4 be the fraction proposed. 

5. Let TTT he the fraction proposed. 

6. Let -r-g be the fraction proposed. 

7. Let x^T be the fraction proposed. 
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JfDDITION OF CIRCULATING DECIMALS. 

Rule. 

1. Make the repetends similar and contei1a:iinou8, and 
find their sum as in common addition. t 

% Divide this sum by as many nines as there are places 
in the repetcnd, and the remainder Is the repetcnd of the 
sum ; which must be set under the figures added, with 
cyphers on the left hand, when it has not so many places 
as the repetends. 

3. Carry the quotient of this diyision to the next col* 
umn, and proceed with the rest as in finite decimals. 

Examples. 



i. Let 3-6, 360, 4 3476, 10-5, 24 083, and 6*75 be 
added together. 



Dissimilar, 
3-6 1 



Similar and conterminous. 
= 3-66666 



3G0 
4- 3476 
iO'5 
34-083 
te • 75 



360-00000 
4*34764 

. a 

10-50000 

• * 

24-08333 
6 • 75000 



«M^*i- 



409-34764 the Sum. ^ 



■^■■^w m 



♦ In this Example, the sUm of the rt^pctends is 1763, which divi4* 
tftd by 999 gives 1, to carry, and the remainder is 71S4. 



98 CIRCULATING JDECIMAU. 

• • • • • 

2. Add 6-3, 2*27, 240, IS'ie, 2-6, and3-03 together. 

Ans. 266 •406. 
• • • • 

»3. Add 2-25, 3'3, 100, 4*4356, 85016, and 50-^5. 

together. Ans. 245 • 63563. 

• • . • • • ■ 

4. Add 1 3 • 307692, 1 5 • 06, 400, 1 32 " 7348, 264 • 36742, 

* « 

and 8- 1^5 together. Ans. 833-60163170U 



SUBTRACTION OF CIRCULATING 
' DECIMALS. 



Rule. 

Make the repetcnds similar and conterminous, and sub- 
tract as usual ; then, if the repetcnd of the subtrahend be 
greater than the repetend of the minuend, the right hand 
figure of the remainder must be less by unity, than it 
'would be, if the expressions were finite. 

Examples. 



1. From 150*03 take 100-016 

■ ..^^ - . . 

150-03 =r 150-033 
* >• 

10a016=r 100-016 



50-016 the Difference, 



% From 1234 -27 take TOOO -32. Ans. 233-950. 
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• • • • . • •■ 

S: From 400 -037 take 200 -3476. Ans. 199 •6893, 

• • • • • • 

4. From 45 -63 take 34 -76432- Ans. 10 -87203. 



MULTIPLICATION OF CIRCULATING 

DECIMALS. 

RULF. 

1. Reduce both the terms^ to their equivalent nil^ar 
fraction''^ and liad the product of tho.so tractions as usu. 

% Reduce the vulgar fraction, exjvrcssing the product, 
tO'dXk equivalent decimal, and it will be the product re. 
quired. 

EXAMPLES'. 



Iv Multiply -36 by 'S^* 

• • • 

f 
• a 

^-TXih=^ii5=xiT~092 the Product. 

• • • • 

2. MuKipFy 32-5 by -81. Ans. 2G -590. 

• • • " 

3. Multiply 20-769230 by 4-3; Ans. 90. 

4. Multiply 8-4356 by 4 '1136. Ans. 34-7011375. 

DIVISION OF CIRCULATING DECIMALS. 

Rule. 

1. Reduce both the divisor and dividend to their e- 
qnivalent vulgar fractions, and find their quotient as u- 
»ual>> 
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2. Reduce the vulgar fraction, expressing the quo.. 
tlent, to its equivalent decimal, and it will, be the quotient 
required. 

Examples* 



i. Divide -092 by '^5. 

• • • 

•092 = 7^^ = ^%'r a^d -25 =r |^ ; . • . 

xrr -^ U = :m-Xf?=ATTT=:TT=-36Mc quotient., 

• • • • 

% Divide 26 '590 by -51. Ans. 32-5; 

• • • 

3. Divide 90 by 4-3, Ans. 20-769230. 

4. Divide 3.4 • 701 1 375 by 4 • 1 1 36. Aj>8*. 8 • 43^ 



DUODECIMALS ; 



ORj 



CROSS MULTIPLICATION; 



Duodecimals or Cross Multiplication is z, Rule*whick> 
is sometimes used iii finding the contents of superficies 
and solids. 

Dimensions are gejierally taken in feet, inches, ani 
parts. 

Inches and parts are sometimes called primeSj seconds,, 
thirds, fourths, &c. and are marked thus ; primes or in- . 
ches (^), seconds C)^ thirds ('^'), fourths C''h *-'c. 

This mt^hod of multiplying, however, is not confined.; 
to twelves, but may be extended at pleasure, for any. 
number, whether its inferior denooiini^pns dec;*fta§e froait 



DUODECIMALS. 



lot 



an integer in the same ratio, or not, may T>c multiplied by 
this Rule, by observing, that, if any denomination be 
multiplied by an integer, the ralue of an unit in the pro- 
duct will be equal to the value of an unit in the multipli- 
cand, but, if multiplied by any number of an infrrior de- 
nomination, the value of an unit in the product will bo 
so much inferior to the value of an unit in the multipli- 
cand, .as an unit in- the multiplier is less than an integer ; 
therefore, 

Rule. 

Under the multiplicand write the corresponding de- 
Dominations of the multiplier : multiply every denomina- 
tion in the multiplicand, beginning at the lowest, by the 
highest denomination in the multiplier, and write the re- 
sult of each under its respective denomination, and carry 
from one denomination to another according as an unit in 
the number by which you multiply is equal or less thaa 
an integer ; in the same manner, multiply the multipli- 
cand by the next inferior denomination in the multiplier, 
and thus proceed by every term ;• and the sum of the pro- 
duots will be the answer required. 



Examples..- 



Multiply 3| feet hy 3| feet. 
F. ' 
3 6 
3 6 



II 



10 6 
1 9 

Jns. 12 3 0. 



Or thuf.- 

_!! 

H 



Ans. 12| square feet zz 
[lift. 36 in. 
So that 3 is not 3 inches^ but 36 inches, or ^ of » 
square foot. 

% Multiply 14 ft. 9 inches by 4 ft. 6 inches. 

Ans. 66 ft, 4\ 6\ 
12 
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3. Multiply 4 ft 3\ 6\ by aft. 6\ 9\ 

Arts. 10/A ir. 11\7^\6^^«:. 

4. Multiply 8ft. 4\ 7\ by 8\ 3\ 4^'\ 

^»j. 5//, 10\ 9\ 4^^\ 5'^*. 4^^*^. 

5. IIow many square feet in a board which is 19 feet 
7 inches long^ and 1 foot 5 inches wide ? 

6. How many solid feet in a stick of timber 14 feet 
1 1 inches long, 1 foot 9 inches wide, and 1 foot 5 inches* 
thick ? 

Ans. 36 f I. IV. 9\ 3""'. 

7. How. many cubic feet of wood in a load 7 feet T 
inches long, 3 feet 5 inches wide, and 3 feet 8 inches high ?' 

Ans. 96//. 0\ 0'^. 4^'^. 

8. What i* the product of ^. 6d. by 2ff. 6rf. ^ 

Ans. 6s, 3cL 

9. What is the rectangle of JL. 2 3*. 9d, by L. 2 Is* 
€d. ? Ans. L. 4 10*. 9|rf. 



OF PROPORTION IN GENERAE. 

Numbers are compared together to discover the relic- 
tions which they have, to each other. 

There must be two numbers to form a comparison : 
the number, which is compared, being written hrst, is 
failed the antecedent ; and that, to which it is compared,, 
the conseqiiCJif. 

Numbers ajrc compared with each other two different 
ways : one comparison considers the difference of the 
two numbot's, and is called arithmetical relation y the 
difference is sometimes name J the arithmetical ratio ; and 
the other considers their quotient^ and is term'ed geome- 
trical relation^ and the quotient, the geomttrical ratio,* 

_.r------ - •- •■ -y ' " -^- -^ r [i I 1 - - ^1 II - Ti "- 

* Ratios are, here, considered as the result of the 
greater term of comparison diminished, or divided, by the 
h&% i regarding vkot whi^h of them be the aatecedexitt. 



-PROPORTION m GENERAB. 105 

If two or more couplets of numbers hare equal ratios, 
tlie eqaality is named proportion ; and tbetr terms umi« 
larly posited, i. e. cither all the greater, or all the less,^ 
taken as antecedents, and the rest as consequents, aro cal« 
led proportionals. So the two couplets iy 4, aAc| 6, 8, 
taken thus, 2, 4, 6, 8 ; or thus, 4, 2, 8, 6, are arithmc— 
ticai proportionals ; and the two couplets 2, 4, and 8,. 
16, taken, thus 2, 4, 8, 16, or thus 4, 2, 16, 8, are ge» 
ometrical proportionals.** 

Proportion is distributed into continued and diicon-* 
Unued: 

If, of several couplets of proportionals written down- 
in a series, the ratio of each consequent and. the antece-> 
dent of the next following couplet be the same as the com- 
mon ratio of * the couplets,, the proportion is said to be 
^ntinued^ and the numbers a,- scries of continued aritkm. 
mtical or geometrical proportionals. Thus 2, 4, 6, 8, 
form an arithmetical progression ; for 4 — ^2=6— 4zz:8^ 
— 6z=2 ; and 2, 4, 8, 16, a« geometrical progression ; for 

4^8 »<5 q. 

S^-^ — TT — ^. 

But if the ratio of the consequent of one couplet, audi 
the antecedent of the next, be npt the same as the com- 
moQ ratio of the couplets, the proportion is said to be- 
discontinued. So 4^ 2, 8,^6, are in discontinued arith^ 
metical proportion ; for 4 — ^znS — 6z:r2 ; but 8 — 2 
zizG ; and 4, 2, 16, 8, are in discontinued geometrical 
proportion ; for 4iii'/=:2 ; but \^=zS. 

Four numbers are directly/ porportionaly when the ra-- 
tio of the first to the second is the same as that of the 



* In geometrical proportionals, a colon. is written be— 
-^eenthe terms of each couplet, and a double colon, be-^ 
tween the couplets; in arithmetical proportionals, a co- 
Iton is turned horizontally between the terms of each cbu-. 
plet, and two colons placed between the couplets. Hduce, 
^e aboTe geometrical proportionals are written thus^ 
« : 4 : : S : le, and 4 : % : : le : S ; the arithmetical: 
jroportiouals, thus,^ 2 • •^ 4 : 1 6 • - 8, and* 4 • • % V V ^ 
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third to the fourth. As 2 : 4 ! : 5 : 10. Four nnm- 
bers are said to be reciprocally or inversely proportion^ 
alj when the first is to the third, as the fourth is to the 
second, and the contrary. Thus, 2, 9, 6, 3, are recipro- 
cal proportionals ; 2 ! 6 : I' 3 : 9, or 6 : 2 : : 9 I ^. 

Four numbers are said to be in harmonical propor^ 
UoH<i when the difference of the first and second is to t\\Q 
difference of the third and fourth as the first is to the 
fourth : thus, 3, 4, 6, 9, arc hamonical proportionals '^ 
for 4— 3=1 : 9—6=3 I : 3 : 9. 



THEOREM r. 

If any four quantities be in arithmetical proportion ; 
the sum of the extremes is equal to the sum of the means.*' 
Therefore, of three arithmetical proportionals, the suHi:» 
of the extremes is double the mean» 



THEOREM % 

If four quantities be in geometrical proportion ; the- 
product of the extremes is equal to the product of the 
means. + 

Corollary 1. Hence, of three geometrical proportion- 
als, the product of the extremes is equal to the square of 
the mean; 

Corollary % From hence it is manifest, that either 
extreme of four geometrical proportionals is equal to the 
product of the means divided by the other extreme ; aud" 
that either mean is equal to the product of the extremes 
divided by the othermean. 



*Thus of 2 ••4 : : 6 .. 8, the sum of the extrem^ 
(2+8)zz:thesum of the means (44*6)iz:10. 

+ Thus, of 2 ::4 1 : 8 : 16, the product of the extFemcS 
<2^16)=the product of the means (4;<8)=32* 
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SIMPLE PROPORTION,* 

Simple Proportion or the Rule of Three is that, by 
vMch a number is found, having to a given number the^ 
same ratio, that is between two other given numbers. 

Write down the number,, which is of the same kind' 
^ith the number or answer required; then, consider 
>vhether the answer should be greater or less than this 
number ; if greater y write the greater of the two re- 
maining numbers on the left hand of it for the second 
number or term9 aj^d the o^her for the first; but if lessy 
write the less ofthe two remaining numbers in the ^econc/,. 
and the other in ihe first place. The question being 
thus stated the proportion will be ; as the first nvmber 
or term is to the second; so is the third to the fourth, 
or answer required. 



^ Simple Proportion^ ob account, of its grMt and extenfite ufefuU 
ads, is fom^imes called, the goUem Ruie of Propertim : for, on a pro* 
per application oi it and the precedinif rules, the whole of Arith* % 
ipetic as well as every mathematical enquiry depends* 

f-Beiides this general Rule, there are four others, any of which, 
when applicable, performs the work more concifely. They are as- 
follow. 

Rule I« 

Divide the fecond term by the firft^ multiply the qviotient into the* 
t{iird, and the product will be the anfwer* 

Ruj.E 2; 

Divide the third term by the fir ft, multiply the^ quotient by thei 
ftpcond, and the product witt be the anfwer. 

Rdle 3; 

jpivide the firft term by the fecond, the third by die quotient, audi 
a^ laft quotient will he the; anfwer. 
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Therefore, Multi|)ly the second and third terms to- 
gether, divide the product by the first, and the quotient 
will be the answer. 

Note 1. It is sometimes most convenient to multiply 
»nd divide ai in compound multiplication and division ; 
and sometimes it is expedient to multiply and divide ac;. 
cording to the rules of vulgar or decimal fractions. But 
when neither of these methods is chosen, reduce the com- 
pound terms, each to the lowest denomination expressed 
in it, and the lirst and second to the same denomination ; 
then Willi the answer be of the same denomination with 
the third term* And the answer may afterwards be re*^ 
duced to any denomination required* 



Rule 4, 

Divide the firft term by the the third, divide the fecond by the- 
quotient, and the lafl quotient will be the anfwer. 

The general Rule above given is tantamount to thofej which arc 
commonly given in the direct and inverfe .rules of three, and which, 
are here fubjoined. - 

The Rule of Three direct teaches from three numbers given to 
find a fourth, that fhall have the fame proportion to the thirds as ^ 
the fecond has to the firft. 

Rule I. 

State the queftion by placing the numbers in fuch order, that the 
fir ft and third may be the terms of fuppofition and demand, and the 
fecond of the fame kind with the anfwer. 

RuxE 2. . 

Reduce the firft and third terms to the fatne name or denomina-*- 
tion, and the fecond to the loweft mentioned. 

Rule S. 

Multiply the fecond and third numbers together, divide the pro- 
duct by the firft, and the quotient will be the anfwer, in the fame • 
denomination in which you left the fecond number ; which may be. 
brought into any other df nomiuatioa required.- 
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Note 2. If the first term and cither the second or 
third can be measured by any number, let them be divid- 
ed, and the quotients used instead of them. 

Note 3. Direct and Inverse proportion are only 
parts of the same general rule, aud are, therefore, con* 
tained in the preceding. 



Examples. 

If 24]b.of raiiip coft 68. 9d. what will 3 Cwtcoft? 

Ik s. d. 
If 24 : 6 9 : : 3 Cwt 
12 4 

81 12 

7 

84 
4 

336 
81 

336 
2683 



4)27216 




2,0)9,4 6 

Zr. 4. 14j. 6^. Anftutr» 

The Rule of Three invcrfe is that, which teaches, by haviDg three 
numbers given, to find a fourth, that fhail have the fame proportion 
to the fecond as the firfl has to the third. 

Therefore, the greater the third term is, in proportion to tho 
fifft, the lefs will the fourth term be in proportion tothe -fecond >^fl% 
the lefs the third term ia in refpecSl to the firft, the greater the fourth 
term muft be in proportion to the fecond ; and this is termed recip- 
.rocal, indire(Sl, or inverfe proportion. 

RuLC 1. 
State and reduce the terms as ia the rule of thre«dtre^ 



\ 



\ 
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Note 4. Two or more statings are sometimes iieces- 
^^ary, which may always be known from the nature of 
the question. 

Note 5. The method of proof is by rerrersing the 
-^estion. 



Rule 2. 

Multiply the firft and fecoird terms together, sad tiivide their 
produdt by the thif^, and the quotient is the anfwer to the queftiotr, 
in the fame denomination to which the fecond teift'was reduced. 

Note 1. If mere require meref 6r iefs require Ufs, the queftion be- 
longs to the rule of three dire^ 

But if mon require k/sy or kft require more, it belongs to the rule 
■of three inverfe. 

Kott 2, Th* meaning of thefe phrafes " If more require more, left 
require /^/* &c. muft be underflood thus : more requires more, when 
'the third term js greater than the fird, and requires the fourth 
to be greater than the fecond; l^s requires Irfs, when th* 
third term is lefs than the firfl, and requires the fourth^o belefi 
^han the fecond ; more requires /^, when the third term is greater 
than the firfl, and requires the fourth to be le(s than the fecond j 
and lefs requires more, when the third term is lefs than the £r(i, and 
requires the fourth to be greater than the fecond. 

Note 3. The method of proof, whether the proportion be dired 
^r inyerfe,is by inverting the quefUon. 

Example. 
If lOO men can build a Wall in 27 days, how many men can bufld 
Ihe fame in 90 days t 

If 27 : 100 : ; fO 

y 100 

9,0)270,0 

SO men, Anpwer, 
Now, to prove this, rever/e the quejlion and ivori as before ; thus^ 

If 30 men can build a waU in 90 days, in What time catt ^Od 
ttmi perform it \ 

fn% a, m» 

If SO : 90: : 100 
30 

1,00)27,00 

Anf. 27 I'nnfr.* 



SIMPLE PROPORTION. 100 

Examples. 

1. 'If If yard of linen cost 7s. 6d. what will 48 J yards 
cost at that rate ? 

yd, ydt» /. </. 

li : 48| : : 7 6: 

4 4 12 

? 195 So 

90 



^ 6 )17550 

^272925 
2)0)24,3 9 
Z.12 S/. 9d. Ans. * 

The same bi/ Vulgar Fractions, 
Frst 11=1. 7s. 6d.=:L. |, and4Si='i'y then 

yd. yd, Z. 

X ♦ 10 J • • J. " 
T • % • • » ' 

4 XSX*> 

Z« 12. 3/. 9d, the Ansxver as hejkre. 

The same by Decimal Fractions, 
li=l-5, 7s. 6d.=zi..-375, a«rf48|=48'75, M^il 

ydt, yds, L, 

1:5 ; 48-75 : : -375 : 

'375 

24375 
34125 
14625 
' II L*» X* /• dt 



1.5)18-28125(12- 1875=12 3 9 as ahovt, 
i5 



3^ 
80 

"28 
15 

131 
120 



112 
105 



75 
75 



Or thus. If 30 men can build a wall in 90 days, how may men cam 
complifh the fam» in 27 days ? 



ace . 



\ 
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2. If 1 cwt. of tobacco cost i. 5 13^. 4^df. what 
will 9czst. cost ? Ans. L.51 Os. 4|rf. 

3. If 1 pair of silk stockings cost 19*. 6Jd. what will 
10 dozei\ pair cost ? Ans. L. 117 7s. 6d. 

4. If 36 yards of broadcloth cost Z. 58 lO*. what Is 
that a yard ? 

^«*. L. 1 12*. 6if. 

, 5. What will a IWcf. of mm come to at 12f cents a 

piuf ? ^w*. 63 Dollars. 

6. Bought 10 yards of superfine broadcloth for 
48 '75 dollars ; what did it cost a yard? 

Ans. 4*875 dollars. 

7. Bought lO.chests of tea, each weighing ^cwt, 
Sqrs. 25 lb. for X. 136 15*. 4^jd. what did it cost me a 
Czct. ? Ans. L.4 12*. 

8. A merchant has owing to him 4000 dollars, and 
his debtor agrees to pay him for every dollar 64 cents :; 
how much must he pay in all ? 

Ans, 2560 dollars. 

9. If a Gentleman's income be 200 guineas annually, 
I desire to know Mhat he may spend a day so that he m^y 
lay up L, 80 a year. Ans. 10s. ll^d. 

10. A man bought a piece of cloth for 60 dollars, at 
1| dollar a jard; how many yards were there in the' 
piece ? Ans. 40 yds* 

11. If a ship cost 6721 dollars; what are | of her 
worth ? Ans. 4200 dollars and 62i cents. 



.^mtmmti^tiimmali^mmittm 



If 90 : 30 : : 27 
«7)9700(100 nun.Anftisr. 
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1% If 100 workmen can finish a piece of work in 
24 days ; how many are sutficient to do the same in 3 
days ? Am. 800 men. 

13. A merchant, failing in trade, owes in all L.605O, 
and has in money and effects but L.4633 Qs. Sd. ; now, 
supposing his^ money and effects are deliYered up, what 
will each creditor receive on the pound ? 

jins. \3s. Ad. 

14. If • 375 of a yard of silk velvet cost 1 • 5 dollar j 
how many yards can 1 buy for 100 dollars ? 

Ans. ^5 ifrtrds* 

15. How much in length that is 5 J inches broad will 
make a square foot ? Ans. 26tt inches. 

s 

16. A merchant bought 10 packages of cloth, at 4 
guineas for 8 yards ; each package contained 9 parcels, 
each parcel, 10 pieces, and each piece, 40 yards; what 
(lid the whole cost the merchant, and what per yard ? 

Ans. L. 25200 at \4s. a yard* 

17. A borrowed of B L. 1400 for 5 months, prom- 
^^ing to do him the like kindness ; sometime after, B had 
<>ccasion for L. 500; how long may he keep it to bal- 
^oice the favour ? Ans. 14 months* 

18. A wall, which was to be built to the height of 
X 8 feet, was raised 6 feet by 8 men in 6 days ; how many 
^^fcien must.be employed to finish the wall in 4 days, at the 
^ame rate of working ? Ans. 24 men* 

1 9. If f of a yard of cloth cost i. f ; what will 20| 
^ards cost? Ans. L.IS I4s. lO^d. 

20. If y of a yard of cambric cost a dollar ; what 
will y of an English ell cost ? Ans. lj-% dollar. 

21. . The Earth, being 360 degrees in circumference, 
turns round on its axes once in 24 hours ; how far docs 
it turn in one minute in the 47th degree of latitude, the 
degree of longitude^ in this latitude, being 47t-2^ statute 
niiie&? Ans. ll^jii^ statute miles. 
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52. If a staff, 4| feet long, casta shade on lev^l 
groundj 81 feet; what is the height of that steeple, who^e 
shade, at the same time, measures 225^ feet ? 

Jns. IIG-Yffeef, 

23. Suppose a tax. of 2000 dollars be laid on a town, 
and the inventory of all the estates in the town amounfis 
to 45000 dollars 3 what must A pay, whose estate is 
465 dollars? Ans. 20 jO. 66c. 6|:w, 

24. There is a cistern, having a pipe, which wilhemrj- 
ty it in 25 hours ; how many pipes of the same capacity, 
will empty it in 25 minutes? 

uins. 60. 

25. A person, having -f of | of a Bank, sells -J of his 
share for 1000 dollars ; what. is the value of said Bank? 

Jns. 120000 dollars. 

26. There was a certain building completed i^ 16 
months by 80 workmen, but the same being demolished, 
it isrequired to be rebuilt in 6 weeks ; 1- demand how ina- 
ny men must be employed about it ? 

Afis. 960 men. 

%f. There is a cistern, having 4 cocks ; tha first will 

empty it in 15 minutesr, the second- in 20, the third in 

30, and the fourth in 40 minutes ; in what time will all 

four, running together, empty it ? 

Ans. bi\min. 

28. If a suit of clothes can be made of 4|^ yards of 
cloth, 1| yard wide ; how many yards of cassimere, ^ 
yard wide, will it require for the same person ? 

Ans^ ^ yards, 

29. A and B depart from the same place, and travel 
the same road ; but A goes 8 days before B, at the rate 
of 20 miles a day ; B follows at the rate of 24 miles ; in 
what time and distance will he overtake A ? 

Ans. B must travel ^0 days and 960 miUs, 

30. Bought 4 tuns of oil for 600 dollars ; 128 gal- 
lons of which leaked out: how must I sell the remainder 
per gallon so as to lose 50 dollars by the oil ? 

Ans. 62. c. 5m. 

31. If I of f of I of f of a ship cost {- of f of f' of 
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^o( her cargo, valaed at 600000 dollars ; what did the 
Tvhole ship cost? Ans. 125000 doiiars» 

32. If 60 men can j^erform a piece of work in 20 
days, how many men can accomplish another piece t>f 
work, five tipes as large in a^ fourth part of the time ? 

jins, 1200 men. 

33. A merchant bought a number of Bales of TeUet, 
each containing 166-f yards, at the rate of 5 dollars for 
4 yards, and sold them at the rate of 7 dollars for 5 yds. 
and gained 400 dollars by "the sale; how many bales 
were there ? jins. 16 bales, 

• ■ • ■ « 

34. If • 6 ib, of tea cost i. • 26 ; what will 1 • 90/6*. 
cost ? Ans, L. 4 7$. 3d. l-rr y*« 

35. A can do a piece of work alone in 10 days, and 
B in 1 5 ; set them both about it together j in what time 
will it be finished ? jins> 6 days* 

SQ. A cistern, for water, has three cocks to supply 
it, by the first it may be filled in f hour, by the second 
in -y hour^ and by the third'in-| hour; it has likewise a 
discharging cock, by which it may, when full, be empti. 
ed in \ hour ; now if these four cocks be all left open 
when the water comes in ; in what time will the cistern 
be filled ? Ans, 1 hour 12 min* 

37. A can do a piece of work alone in 16 days, and 
A and B together in 1% days • in what time can B do it 
by himself ? Ans, 48 days. 

38* A Gentleman divided his fortune among his sons, 
to A he gave 12 dollars as often as to B 7, and to C but 
5 dollars as often as to B 9, and yet C's portion was 
4550 dollars y what was the whole estate ? 

Ans. 26780 dollars. 
39. A, B, and C can complete a piece of xWo^k in 
24 days ; A can do il alone in 48 days^ and B in 68 ; in 
' wiiat time can C do it alone ? 

Ans* 163f days* 
K.2 
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40. A and B are on opposite sidfes of a^ circular field 
400 rods about ; ihej begin to go round it, both the 
same way, at the same instant of time ; A goes 22 poles 
in 2 minutes, and B 45 poles in 4 minutes ; how many 
times will they go round the field, before the swifter a* 
Tertakes the slower? ^ns* ^1\ times.. 
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Compound Proportion or the Double Rule of Three 
is that, which teaches to. resolve such questions, as re- 
quire two or more statings in Simple Proportion. 

Rule for Stating. 

Write down the number* which is of the same kind 
with the answer, for the third term ; then take one of 
the numbers or terms of supposition and one of the de- 
manding terms of the same kind, placing one of them for 
a first term and the other for a second, according to the 
directions given in simple proportion. Da the same 
with another term of supposition and its correspondent* 
demajiding term, and so on ; writing the terms, which' 
belong to the first and second places, under one another* 

First Method oj Operaiiom 

Take the upper terms, in the same order in which tkcy 
stand, for the first stating of the rule of three ; then take 
the fourth number resulting from the first stating, togetK- 
er with the next two terms in the general stating, in the 
fiame order as they stand, for the second stating, and so 



^•. 



* That Is, the term of fuppofitloiu 
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ttn-; always making- th& fourth number," resulting from - 
•ach simple stating, the third term of the next. So the 
Hist resulting number will be the answer re quired. 

Second Mithod. 

Multiply together all the terms in the first place, and> 
also all the terms in the second place : then multiply tlie 
l&tter product by the third term, and divide the result by 
the former product^ and the quotient will be the answer. 

Note 1, It is generally best to work by the latter 
method. And after the stating, and before the com- 
mencement of the operation, if one of the first terms,.and 
either one of the second terms, or the third term, can be 
measured by any number, let them be divided, and the 
quotients used instead of them. 

Note 2. The first and second terms of each line, if 
compounded^ must be reduced to the lowest, and to the 
same denomination. 

Examples. 

1. If L.lOOgain L. 6 in a year; what will L. 800' 
gain in 3 months ? 

General Stating^ 
mo. Tno, jL« 

12 : 3 : : 6 
100 : 800 : :. 

1^4-6=2, e-T-e—l ; 100-7-100=:l, and 
8©0-r-100zz8; .'. 

First Sfeihod: 
uto. mo> X. X. X. X. s, 

2 : 3 : : 1 i : s : : i lo 

1 20 

2)3 30 
8 



X. 1 10 



2,0)24,0 

'jEi% \% th.ft Ati^v 
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Second Method, 


mo, 
1 


, mo. 

: 3 ^ 

: 8 ) 


L. 

: M 


2: 


: 24 
1 


: : 1 



2)24 

X/, 12 ^A(? -^w*. as before. 

%' If 16 horses can eat up 9 bushels of oats in 5-- 
days, how many horses can eat 168 bushels in 7 days at 
the same rate ? Ans. 256 horses* 

3. If a man travel 120 miles in 6 days, when the days 
are 12 hours long ; how many days, of 16 hours longj 
i^ill he require to travel 2880 miles ? 

Ans. 108 da^s. 

4. If 8 men .spend L. 64 in 13 weeks ; what will 48 
nen spend in 52 weeks ? Ans. L. 1536. 

5- A man put out X. 450 at interest, and when it had 
continued 9 months, he received for principal and inte- 
rest L. 473 12 6 : I demand at what rate per Cent^ per 
Annum he received interest ? Ans. L. 7 per Cent^ 

6. What is the interest of 2400 dollars for 252 days, 
at 6 per Cent, per Anfium ? Ans. 99 d. 41 c. S^t ^* 

7. There was a certain Edifice completed in 2 years hy 
10 workthen ; and it is requested that 2 others, just like 
it, should be built in 7| months ; I demand the number 
of men which must be employed about them^ 

Ans. 64 men, 

8. If 20 men can perform a piece of work in 40 days, 
Bow many men can do another piece of work, eight 
times as large in a fifth part of the time ? Ans. 800. 
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9, If the freight of 10 j tons of iron 13 leagues , cost 
Jj, 13-f ; what must be paid for the freight of 155j tons 
80 leagues ? Ans. L. 1241 8 8tV* 

10. If 248 men, in 5 days of 11 hours each, can dig a 
trench 230 yards long, i. wide, and 2 deep ; in how 
many days of 9 hours long, will 24 men dig a trench of' 
S40 yards long^ 5 wide, and 3 deep ? 
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Conjoined Proportion is the comparing together of 
several coins, weights, or measures of different countries- 
in the same question ; or it is the joining together of ser* 
eral ratios, and the finding, from the ratios of all* the an. 
tecedents and their respective consequents, the ratio of- 
the first antecedent and the last consequent by illation* 

CASE 1. 

When it is required to find horn many of tka last kinijt 
of coin^ weight J or measure^ expressed in the ques^ 
tiony are equal to a given number of thefir^t* 

Rule* 

Multiply into one another all the antecedents for the 
first term, and all the consequents for the second,, and* 
make the given numbei the third ; then find the fourth 
term, or proportional, which will be the answer. 

Note 1. The solutions of questions, in this and the 
next Case, may often bci much shortened by expunging, 
equal numbers in the columns, or in the first column andi 



1 

J 



lis 
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third term, and by abbreviating those that are commen- 
surable. 

Note 2. The method of proof is by so many state- 
ments in the rule of three as the nature of the question' 
requires* 

Examples.^ 

I. If SOlbs. at Boston make S7lbs. at Amsterdam j. 
^701bs. at Amsterdam, 3361bs. at Thoulouse ; how many 
pounds at Thoulouse are equal to 150lb8. at Boston? 

Ant. Con, 
30 : 27 
270 : 336 



aiOO : 9072 
150 



: : 150 



45360 
9072; 



8l500)13608500(1681bs. the Atif. 
81 

550 

486 



648 
648 



Or by abbreviation. 



30 : 


: 27 :: 150 


3 


270 : 


336 


270 


1 


: 9 : : 15 


1 


fio : 


112 


30 


1 


: 9 : : 1 




3 


: 56 


I 



27:: 15 1 : ^ -- 1^ 

336 270 : 336 

9, ;:5 11 9 :: 1 

112 6 :112 



L : 3 ::56 : LC8 a^ before^ 
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2. If 10 braces at Leghorn be equal to 5 rarcs at Lis- 
bon; 10 rares at Lisbon equal to ^Ci braces at Lucca ; 
how many braces at Lucca are equal to 200 braces at 
Leghorn ? Ans. 200 braces at Lucca. 

CASE 2. 

When it is required tojind how man^ oftheJirH kind 
of coin^ Sfc, mentioned in the questiouy are equal to 
m given number of the last. 

Rule. 

Make the rectangle of the consequents the first term, 
that of the antecedents the second, and the given number 
the third 3 and the fourth^ resulting, will be the an* 
fiwer. 

Examples. 

1. If 61bs. at Portsmouth make 5Ibs. at AmsterdaDi, 
501bs. at Amsterdam, 60lbs. at Paris ; how many pounds 
at Portsmouth are equal to IGOIbs. at Paris ? 

Con* ^nt, 

5 : 6 

60 : 50 



^00 : 300 : : lao 

300 



3,00)480,00 

160 lbs. tlie Ans. 
Or by abbreviation. 
5:6 1 : 6 

60 : 50 : : i60 eo : lo : : ico 
10 : 10 : : i60 i : lo : : le : i60 An». 

2. If 201bs. in A.merica be equal to l91bs. Flemish j 
lind 951bs. Flemish equal to 125lbs. at Bolognia ; how 
many pounds in Ameiica are equal to 2501b8. at Bolog- 
nia ? ' Atv^. ^W T[voutid^% 
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Practice is an abbreviation of the rule of three, when 
^he first term is an unit ; and has its name from its con- 
stant use among merchants and tradesmen, being an easy 
dnd concise method of answering most questions that gen^ 
eraWy occur in trade and business. 

An aliquot part of any number is such a part of it, as, 
being taken a certain number of times, will exactly make 
that number. 
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a. 

6 = 

4 == 

3 = 

^ =r 
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General RuliS. 

Suppose the^ price of the given quantity to be L. i> 
)s. &c. as is most convenient ; and the quantity itself 
will be the answer at the supposed price. Then divide 
the given price into aliquot parts, either of the supposed 
price, or of one another, and the sum of the quotients^ 
belonging to each, will be the answei* required. 

Note 1. When there is a fraction, or an inferior de- 
nomination in the ^iven quantity, take the same part of 
the price, that the fraction, or inferior denomination, is 
6f an unit of thd said quantity, arid add it to the price of 
the whole number. 

Note 2. The method of proof is by the rule of three, 
compound multiplication, or by inverting the question. 
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Example. 

What is the valiie of 365 yards of chintz at 3s. 10|d. 
per yard ? 365 Ans, at L,U 

3s. 4rf. «>^ = 60 16 8 do. at 3s. 4d. 

4d. is ^ =1 6 1 8 do. at 4d. 

2J. i> I = 3 10 do, at 2d. 

\d.is\ =: 15 2f do, at 0\d. 

L. 70 14 4f fl?o. 0^3 \0\ the full price. 

Ans. L. 70 14 4j. 

N. B. A few of the many cases, which may occur, 
trill, with the particular rule belonging to each, be suf- 
ficient to illustrate the general Rule. 

CASE 1. 

When tlie price is less than a penny. 

Rule. 
Divide the gitcn number by the aliquot part of a pen- 
ny, and the quotient will be the answer in pence, which 
bring into Jibiinds. 

Examples. 



id. 



I 

4 



12 



2;0 



4565 at \d. 



1141J 



^,b 1 



La 15 1^ the Ans. 



%. 6843 at {d Ans. X. 7 25-. 6J J. 

3. 8000^ at |r/ Ans. L. lf> 13.y. 4^/. 

4. 8765 ^i id ^ . Ans. £. 27 7^. 9|(/. 
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CASE 2. 

IFhen the price is an alif[uot part of a shitting. 

Rui.E. 

Divide the given quantity hy the aliquot part, and the 
quotient is the answer in shillings, which reduce to pounds. 



Examples. 



IJ. 



I 

TT 



2,0 



9876 at Id. 



82,S 



LAI 3s. the Ans. 



2. 8765 at lid. Ans. £. 54 15j. 7$d. 

3. 7654 at Sd Ans. I«. 63 15^. 8rf. 

4. 6543 at 3d Ans. i. 81 15*. 9d. 

5. 5432 at 4d Ans. JL. 90 IO5. 8d. 

6. 4321 at 6d. Ans. L. 108 0*. 6dr 



CASE 3. 

When the price is a part^ but not an aliquot party ^f 

a shilling. 

Rule. 

Divide the given quantity by some aliquot part of a 
shilling ; then divide by the part of a shilling, or the part 
of the said aliquot part the rest is, and the sum of the 
quotients will be the answer in shillings, which reduce 
into pounds as before. 
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2<f. 



I 

'2 
1 
4 



Examples. 



I 

7 



1 

4 
1 
2 



IJ^O 



3210 at 2irf. 



535 
133 9 
66 lOj 

73j5 7^ 



L,36 I5s. 71(1, Ans. 



2. 


2ICI at 


3. 


1012 at 


4. 


2000 at 


5. 


2123 at 


6. 


2234 at 


7. 


2345 at 


fe. 


3456 at 


9. 


4567 at 


10. 


5G78 at 


IJ. 


6789 at 


12. 


7890 at 


13. 


8900 at 


14. 


9000 at 


15. 


9001 at 


16. 


9012 at 


17. 


9123 at 


18. 


9234 at 


19. 


9345 at 


20. 


9456 at 


21. 


9567 at 


22. 


9678 at 


23. 


9789 at 


24- 


9890 at 


55. 


9900 at 


26. 


8000 at 


27. 


7000 at 


28. 


6000 at 


29. 


5000 at 


30. 


4000 at 



3] J Ans. L. 28 9i-. Old. 

3\d Alls. L. 14 15a'. 2c/. 

3ic/ Ans. L. 31 bs. 

4ld. Aiis.L.37 llj. \Oid. 

4v</ Ans. L. 41 17^. 9(/. 

Aid, Ans. L.46 8j. 2|c/. 

bd Ans. L. 72. 

bid Ans. L. 09 18.?. 0|e/. 

5^^/ Ans. L. 130 2y.. 5^V 

bid, ....... Ans.L.162 \Zs.O\d^ 

6\d. Ans. L. 205 9^. A{d. 

6{d. Ans. L. 2 11 0^. lOV/. 

6ld. Ans. L. 253 2^. 6d. 

Id Ans. L. 262 10^. 7 J. 

7\d Ans. L. 272 4*. M. 

l\d Ans. L. 285 \s, lOyrf. 

7|rf Ans. L. 208 3.y. l\d, 

%d Ans. L. 31 1 10^. 

8|c/ Ans. L. 325 \s. 

8|f/. Ans. L. 338 16. '7\d, 

%\d Ans. L.352 16*. \0\d. 

9d Ans. L. 367 1^. Vd. 

9ld Ans. L. 331 3^. Old. 

Q^d Ans. L. 391 17.?. 6d. 

9id Ans. L. 325. 

lOd Ans. L. 291 I3s. 4d. 

lOld Ans. L. 256 5^. 

10|J. Ans. L. 218 15jr. 

lOid Ans. L* 17^ "i^. ^^i.^ 
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31. 3000 at lid Ans. L.-137 lO*. 

32. 2000 at ll|f/ Ans. L. 93 15^. 

33. 2008 at ll|rf. Ans. L. 96 4*. 4d. 

34. 2050 at Uld Ans. L. 100 7s, 3|^/.. 

CASE 4. 

When ike price is more than one shilling^ hut less than 

two. 

Rule. 
Let the part or parts be taken only. M'ith so much oX 
the given price as is more than one shilling, and let the 
gi^en quantity stand for shillings^ which must be added, 
with the rest.. ' 

Examples. 



rid 



T 



2,0 



4321 at 13 J. 
360.1 



408,1 1 



L. 234 Is. Id, the 'Ans, 



2. 4123 at 13|f/ Ans. L. 227 12.y. b^d. 

3. 4080 at 13k/ Ans. L. 229 10^. 

4. 4700 at 13|c?. Ans. L. 269 5s. 5d, 

5. 8090 at lid. Aus. L. 471 ISs. 4d^ 

6. 888a at 15ld Aus. L. 564 5s,. 

7. 9990 at 16|rf. ., Ans. L. 686 16^. 3d. 

8. 5600 at 17f/ Ans. L. 396 13^. 4d,. 

9. 6060 at ITid Ans. L. 422 ISs. 9c/. 

10. 7007 at ISld. Ans. L. 532 IGs. 5^d, 

11. 3965 at IDd, Ans. L. 313 I7s, Ud,. 

12. 2345 at 20|f/. Ans. L.202 14^. 10|rf., 

13. 1234 at 21^6/. Ans. L. 110 lO.v. lid. 

14. 4321 at 22|</ Ans. L.400 lis, lO^d. 

15. 12345 at 23^f/ Ans. L. 122^ 12s, 9 id^ 



puactice.. 



1*25 



CASE 5. 
When the price is anif number of shillings under 20. 

Rule. 

1. When the price is an even number^ multiply the 
given quantity by ^ of it, doubling the unit figure of the 
product for shillings, and the rest are pounds. 

% When the price is an odd number^ find for the 
greatest even number as before, to which add tV of the 
given quantity for the odd shillings, and the sum is the 
answer. 

Examples. 



1. 



6964 at 4;. 



2. 



L. 1392 16;. Jns. 
9876 at 5s. 
2 





U. is t'o 


3. 


1000 at 6s. 


4. 


2040 at 7s. 


5. 


876^1 at Ss. 


6. 


6412 at 9s. 


.7. 


4005 at 10^; 


S. 


909 at lis. 


9. 


876| at 12;. 


10. 


765 at 13;. 


11. 


654 at 14;. 


1.2. 


543 at 15;. 


13. 


432 at 16;. 


14. 


3210 at 17;. 


15. 


2100 at 18;. 


XQ, 


1234 at 19;. 



1975- 4 
493 16 



L. 2469 Ans. 

Ans. L. 300.. 

Ans. L. 714. 

Ans. L. 3506 2;. 

Ans. L. 2885 8;.^ 

Ans. L. 2002 10;.' 

Ans. L. 499 19;. 

■ ...' Ans. L. 525 18;. 

..... '. . . . j Ans. L. 497 5;. 

..'.I. I. Ans. L. 457 16;. 

..:... Ans. L. 407 -S;. 

Ans. L. 345 lis, 

Ans. L. 2728 10;. 

Ans. la.\^%<^. 

A.I1S, Tu, WlSL^s, 

t2 
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CASE 6. 

When the price is shillings and pence ^ zchich make < 
some aliquot part of a pound'. 

Rule. 
DiTide the given quantity by the aliquot part^ and tha 
quotient is the answer in pounds. 



s» d. 
1 8 



TT 



Examples. 

7612 at Is. 8rf. 



L.634 ds. Sd, the Ans. 



2. 5063 at 25. 6cf. 

3. 4000 at 35. 4(/. 

4. 2345 at 65. %d. 



...-..•. 



• ..•...a. 



• .•••.. 



Ans. L. 632 175. 6J- 

Ans. L. 666 155* 

Ans. L. 781 135. 4(/«. 



CASE 7. 

fVhen the price is shillings and pence ^ which make no- 
aliquot part of a pounds 

Rule. 
Multiply the given quantity by the shillings, then, take 
parts with the rest ; and the sum will be the answer in 
shillings. 

Examples. 



Id. 


t 












2,0 



960at4s. Id; 
4 



3840 
80 

392,0 



L*196 the Ans -^ 



--.i 
\ 
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2. 942 at 65. 2c?. Ans. L. 243 7s^ 

S. 812 at 6*. 3J. Ans. L. 253 15^. 

4. 800 at 7s. 4|£f. Ans. L. 294 3*. 4d. 

5. 785at8s. 5(/ Ans. L. 330 7*. Irf. 

ff. 567 at 9^. 6d: Ans. L. 269 6*. 6d. 

7. 653| at 10*. 7ld Ans. L. 347 6#. Id. 

8. 356 at 1 U. 8£f. Ans. L. 207 13*. 4d. 

9. 584 at 12*. Q^d. Ans. L. 374 2*. 6d. 

10. 432| at 13*. lOd. Ans. L. 299 81. l|tf. 

11. 312 at 14*. llld. Ana. L.233 0*. 6(/. 



CASE 8. 
When the price is pounds and Shiliingu 

Rule. 

Multiply the gWen quantity by the pounds and proaf 
ceed with the shillings according . to Case 5th. and the 
sum is the answer in pounds. 

^ Examples. 

I. 54 at L.4. 8*. 
4 

216 
21 12 



L.237 12 the Ans. 

2. 47 at L. 5. 9*. 
5 

235 
18 16 
2 7 



L.256 3 Ans. 

3. 38 at L. 6 10* , . . . . Ans. L. 247. 

4. 60 at L. 7 11* Ans. L.453. 



i&s: 



PRACTICE. 



5. 100 at L. 8 12^ Ans. L. 860. 

6. 23 at L. 13^ Ans. L.221 19^. 

7. 30 at L. 10 14^ Ans. L. 321. 

8. 409atL.21 155. Ans. L. 8895 15^. 

CASE 9. 



When the prka is pounds^ shillingSy and pencs^. 

• Rule. 

1. If (he shillings and p.ende be the aliquot part of a 
pound ; multiply by the pounds ; then divide by the 
aliquot part ; and their sum is the answer in pounds. 

2. If the shillings and pence be not the aliquot part 
of a pound ; reduce the pounds into shillings ; multiply 
the quantity by the shillings ; then take parts with tke 
rest ; and the sum will be the answer in shillings. 



d. 
Is8 



Examples. 



16 at L. 2. 1*. Sd4 

2 

32 
1 6 8 



L. 33 8 the Ans. 



2J. 


i' 


I 

4 






2,0 

1 



23 at L. 3 2#. %d. 



62 

46 
138 

1426 
3 




20 



62. 



10 

^4 



143,0 3|. 



r. 71 10 31 the Ans. 
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Ift^ 



3. 24 at L. 3 ^s. 6d. 

4. 25 at L. 4 3*. 4f/* 

5. 2G at L.4 Ss. 9ii. 

6. 27 J at L. 5 6s. Sd. 

7. 28 at L. 6 7*. 6d. 
8.. 125|atL.l 10^. 5</. 
0. 234 at L. 2 lls.Vd. 
10. 345| atL.7 IBs.Uid. 



. . . Ans. L.76. 
Ans. L. 104 3s. Ad, 
Ans. L. 108 17#. 6(/. 
Ans. L. 145 6^. 8c/. 
. Ans. L. 178 \0s. 
Ans. L.190 17*. 3frf. 
Ans. L, 603 105. 6(4 
Ans. L. 2696 9#. O^c/. 



TARE AND TRETT. 



Tare and Trctt are rules for deducting certain allow*. 
ances, which are made by merchants and tradesmca in 
selling their goods by weight. 

Tare is an allowance to the buyer for the weight of 
the box, barrel 9 bag, &c. which contains the goods 
bought, and is either at so much per box, &c. at so much 
per Cwt. or at so much in the gross weight. 

Treit is an allowance of 4lb. in every 1041b. for waste, 
dust, &c. 

Cloffis an aHowance of 2lb. upon ercry 3 Cwt. 

Grois zceight is the whole weight of the goods, to- 
gether with the box, barrel, bag, &c. that contains them. 

Suttle is the weight which remains, after part of the 
allowance is deducted from the gross. 

Neat weight is what remains after all allowances are 
made 



CASE 1* 
When the tare is at so much per box, barrel^ bag^ S;c* 

RULJE. 

Multiply the number of boxes^ barrels, &c. by tha 
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tare, and subtract the pro,^uct from the gross, and tlia 
remainder is the neat weight required. 

ExAMJPLES. 

1. In 8 frails of raisins, each weighing 5Cwt. 3qr.. 
l^lb. tare 221b. per frail, how much neat ? 

22X81=1 Cict. 2qr. Sib. 
Czct. qr. lb. 
5 3 12 
8 



46 3 12 gross. 
12 8 tafe. 



45 1 4 the Ans. 

2. In 200 barrels of figs, each iCwt. Iqr. 161b. gross^ 
tare 12lb. per barrel^ how many pounds neat ? 

Ans. 288001b. 

3. What is the neat weight of 17 bags of cotton, each 
weighing 5Cwt. 3qr. 23lb. gross, tare 231b. per bag ? 

Ans. 97Czot. 3qr. 

4. What is the neat weight of 13hhds. of tobacco, 
each 6Cwt. Iqr. 151b. gross, tare 1001b. perhhds ? 

Ans. 7iCwt. Iqr* l^lb* 

CASE 2. 
When the tare is a cert am weight 2^^ J^ czcf: 

Rule, 
Divide the gross weight by the aliquot parts of a cwt.^ 
subtract the sum of the quotients from the gross, and the 
remainder will be the neat weight. 

Examples, 

*^1. Gross 124 cwt. Iqr. 201b. tare I6\h.percwt. how 
much neat ? 



*rARE AND TftETT. 



iH 



lb. Cut. qr. lb. 

•} 124 1 30 gross. 



14 



t 



15 2 6 
2 24^ 

17 3 2? 



tare. 



106 2 17^ the An». 

^. What is the neat weight of 12 barrels of pot-ash^ 
each weighing 2211b. gross, tare 141b. per cxst ^ 

Ans. 2320j/^. ' 

3. What is the neat weight of 194Cwt. 2qr. 141b. 
gross, tare 201b. per Czot*? 

Ans. l59Cwt. $qf. l^lb. 

4. In 17hhds. of tobacco, each weighing 6cwt. 2qr« 
131b. grosi;, tare 211b. per cwt. how much neat ? 

AsiS.9lCwt. Iqr. \b^b. 



CASE 3. 
When trett is allowed zcith tare. 

RUL7. 

Divide the sattlc weight by 26, and the quotient is the 
trett, which subtract from the suttle, and the remainder 
Is the neat. 

Examples. 

1. In 8cwt. 2qr. gross, tare 161b. per cxpt, and tretl 
41b. per 1041b. what neat weight ? 

lb. Cist. qr. 

16 



I 


8 

1 


2 



gross. 
24 tare. 


t 


7 


1 
1 


4 suttle. 
3^ trett. 




7 





Ott the Ans, 
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'% In 25cwt. 2qr. gross, tare 8lb. per cwt, tind trdtt 
as usual, how much neat ? 

Ans. "i^Cwt. 3qr, ^Ib. 

S. In 14 casks of prunes, each weighing 3cwt. Iqr. 61b. 
gross, tare 17|lb. per cwt, and trett as ausul, how much 
neat ? Ans. 37cwt. Iqr. I9lb. *ioz. lO-^r. 

4. What is the neat weight of 4hhds. of sugar, weigh- 
ing as follow : the 1st. 3cwt. 2qr. 271b. gross, tare 
40lb. ; the 2d. 3cWt. 3qr, gross, tare 471b. ; the 3d. 
4cwt. 3qr. 2dlb. gross, tare 521b. ; and the 4th. 5cwt. 
*9qr. 191b. gross, tare 65ib, and allowing trett as usuSlii ? 

Ans. IbCwt 3qr.l9iilb. 

Case 4. 

When tarey trett y and doff are ail owed. . 

Rule. 

Deduct the tare and trett by the preceding Cases ; di- 
Tide the suttle by 168, and the quotient is the cloff, which 
subtract from the suttle, and the remainder is the heat. 

Examples. 
1. In 44cwt. 2qr. 81b. gross, tare 141b. per cist, trett 
dud cloff as usual ; how much neat ? 

lb. Czct, qr. lb. 

14 



X 

•8- 


44 
5 


2 
2 


8 
8 


gross. 
tare. 


X 


39 
1 




2. 






trett. 


XdT 


37 


2 



25 


suttle* 
Cloff. 



>2 



37 1 3 the Ans. 

2. In Sdcwt. gross, tare 81b, per cwt, trett and cloff 
as usual ; what is the neat weight? 

Ans. 3 iCt©^ ^qr. l^Hlbi 

3. What is the neat weight of 78 cwH gross, tare 71b. 
per czvt. trett and cloff as usual ? 

Ans* 69CaY. 3qr. I6lb. %oz. 
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4. What IB tlie neat weight of a hhd. df sugar, weigh, 
ing 8cwt. Iqr. 101b. gross, tare 14lb. per cut. trett ami 
doff as usual ? 

Ans. 6Ci£t. 3qr. ^O^'/^lb. 



BARTER.* 

Barter is the exchanging of one commodity for anoth^ 
er ; and directs merchants and traders so to proportion 
their goods, that neither party may sustain loss. 

Examples. 
1. How much sugar, at Sd. per lb. must be given ia 
b^irter for 406's:^ of tobacco, at L. 3 per Cwt* ? 
» C^t. Cwt. L . 

1 : 40 :: 3 : 

3 . 

L. 120 
il L. Ifi. 

8 : 120 : : i •; 

20 



2400 
12 

8)28800 



7)S(jOQ 



4)514 



4)128 16 
Czct. 32 16/6. the Jnx. 



* Barter i« evidently, ©niv, an appUcstidn Qi fKtipU f'mf artier.. 
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2. A delivered to B 1^ tun of rum at 6*. 8t/. per g-dl- 
lohy for 252 yards of cloth ; what was the Cloth per* 
yard ? Ails, 10 shilling si 

3. How many reams of paper, at 3f dollars a reairiy 
must be given in barter for 50 yards of cloth, at 5| dol- 
lars per yard ? Ans. 75 ream». 

4. A barters, with B, 160 bushels of barley, at 50 
cents per bushel^ for 200 bushels of oats, at 36 cents 
per bushel y which must receive money and how much ? 

Ans. ,B must pay A 8 dollars^ 

5. A and B barter ; A has 3 hkds, of rum at Ss, per 
gallo7i, for which B gives him L. 40 in cash, and the rest 
in boards at L. 2 10*. a thousand ; how many feet of 
bov^ds must A receive ? Ans., 14240 /ee^ 

6. A has linen worth 4*. 6c/. a yard ready money, but 
in barter he will have 5s» B has satin worth 12*. 6d, 
a yard ready money, at what price should B's satin be 
rated in barter ? Ans. 13*. lO-yrf. 

^. A has 400 yards of linen, at 2*. 6d» per yard ready 
money, which he barters yfith B, at 3*. per yard, takit^ 
India cotton, a;t ^s, per yard which is worth but 1*. lOrf.: 
how many yards of India cotton will pay for the linen ; 
who has the best bargain, and how much, both in the 
whole and per cent f 

Ans. 600 yards' of India cotton ; A has the best bar" 
gain ; A^s whole gain is JL. 5, and the gain per centy 
L. 10. 

8. A has cambric at 6.9. a yardy but in barter he must 
have 7*. 6rf. B has 4000 yards of tow cloth at 1*. d 
yard for the money, and Would/hare of A L. 60 in cash^" 
and the rest iu cambric ; what rate does the tow cloth 
bear in barter per yardy and what quantity of cambric 
must A give B ? 

Ans. The rate of the tote cloth is U. 3f/. ayard^ and 
B 7vuyt receive 4G6| yards of cambric with L. 60 in 
cash* 



liOSS AND GAIN. 



LOSS AND GAIN.* 



Lo^s and Gain is a rule by which merchants ami i 
crs dLscovor their profit or los.s in the buying or stv 
of goods, and teaches theni to raise or fall the pric 
iheir co^nmoditics, so as to gain or lose so iniuh 

Examples. 

1. If I buy flannel at ly. 6 J. per yard and sell 
gain at 1*. ^d. : \¥liat do. I gain jjer cent ? 



Si d. 






1 9 


s* d. 


L. d. 


1 6 


1 6 : 


100 :: 3 : 




12 


20 



IB 



.2000 



12 



24000 
3 



12 



IS)72000(4000 

72 

— 2,0)33,3 4 

L. IG 13 Ad. the' 

2. At 2^. Qd. in the pouud profit ; how much »cr c 

Ans. L. 12 
' 3. If I buy a hhd. of molasses for L. 9 9s. and s 



* Qtiittiossin Irfi uAgatn are performed hy fimfiU proportUr. 
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again, at 4$. a gallon ; do I gain or lose, and'wfaat pee^ 

cent ? 

Ans. uholc gain L. 3 3*. an(i L« 33 6^. 8J. gain per cent, 

4. l^ought coffee at \s, 9d. per lb. and sold itj"at L.IJL 
4s, per cent. ; what Mas the gain or loss per cent 9 

Ans4 gain L. 14 ^s, S^d. 

5. B merchant bought 40 yards of broad cloth, at 3(V. 
a yard, and 30 yards of do. at 20^. per ^jurd^ and sold 
them upon an everage at 25^. a yardj did.hegaittor lose, 
and what per cent. .- 

Ans. he lost X#. 2 10s. in tie gross^ and £. S 15^* 
6y{/. per cent, 

6. If 1 cwt. weight of cotton cost L, 14 ; how mustjt 
be sold per lb, to lose L. 5 per ceiit. ? 

Ang. ^s. 4\d^ 

7. Bought a pipe of brandy, at 1 dollar per gallon^ 
but, by accident, 26 gallons leaked out ; at what rate 
per gallon must I sell the remainder, to gain upon the 
whole prime cost, at the rate of 10 per cent, ? 

Ans. 1 D. 38 c. 6 «i. 

8. If a man bay cloth at 14^. a yard, on 8 months 
credit, and sell it again, at 13;. 6(/. ready money ; does 
he gMn or lose, and what per cent. ? 

Ans. he gains -ryd. on a yard^ and 5s. S^d. per eenti 

9. If lib. of tea be sold at Gs. 9d. and there is gained. 
L. 12 10^. per cent. ; what did the lb. cost. 

Ans. Qs, 

10. If 15cwt. of flour be sold at 14 dollars per czct, 
and there is gained 25.j;cr cent. ; what is the prime . cost 
per CKt* ? Ans. 1 1 D. 20 cents, 

11. If wine^ sold at 9^?. per gallon, be L. \5 per cent, 
profit ; what would the gain or loss have been per tent, 
if it had been sold* at 7^. Qd. per gallon ? 

Ans. L. 4 Zs. 4d. Iocs pet* cent. 

12. If I sell brocade at 8*..per yatd, and. thereby lose 
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£. 30 per cent* ; what skUl I gtia or lose per cent* if I 
sell 8 yards of the same for L. 4 7s, 

Ans. IshitU iose^L. 4 16s» lO^J. per cent* 

m 

13. Bought a number of casks of raisins, at 1 1 D. 20 
cents per cask, which not proring so good as i expoctifdy 
lam willing to lose I4j per cent.; how most I scU them 
per ca&k' ? Ans. D. 57 cents. 6 mitis, 

14. A- gentieman bought 20 tuns of aiolasses for L. 
504 ; ihe freight and duties came to L« 100, and his own 
charges to L. 26 ; how must he sell it per gallon to gain 
L..20|jer cent. ? Ans. 3*. 

15. If I buy silk stockings, at 2 dollars per pair ; how 
long credit must I have to gain 20 per cent, when 1 sell 
thera, at 2^ dollars per pair ? Ans. 15 mfiniJtt. 

W. I sold a horse for 60 dollars, and by so doing, lost 
20 per cent, whereas I ought in trading to hare cleared 
30 per cent* what was the real value of the horse ? 

Ans. 974 dollars > 



FELLOWSHIP; 



Fclloicship is a general rule, by which merchants, &c, 
trading in company, are so adjusted, thaf eac h ma,y^ hare 
his share of the gain or sustain his^ share of the loss in 
proportion to his share of the joint stock, together with 
the lime of its continuance in trade. 



• By FelUnoJbip a bankrupt's eftate may be divided among his- 
crvditoj^s \ legacies adjulled when there is a deficiency in effects, &c. 

M2 



I 
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THEOREM-. 

. When the times are equal , the shares of the gain or^ 
lo»s are in proportion to the stocks, and when the stocks 
are equal, the shares of the gain or loss are in proportion 
to the times ; therefore, when neither are equal, the shares 
are in proportion to their products, 

CASE 1. 

PVhen either tfie times or the stvtks are equals 

Rule.* 

As the whole stock or time is to the whole gain or loss ; 
so is each man's particular stock or time to his partku-- 
lar share of the gain or loss. 

Meth d of Pro of. 
Add all the shares together, and the sum will be equal 
to the whole gain or loss, when the work, is right. 

Examples. 

1. Two persons traded together; A put into stoc]L 
L. 200, and B L. 250, and they gained L. 300 ; what is- 
tjach person's share of the gain ? 

L. L, s» d» 

Whole stock, L. (200 I 133 6 8 A' s share. 

As 2C0-J-250 : 300 : : 

250 : 166 13 4 B's share. 



L.300 Proof 



• fFhen the times are equal ; fay, as the whole ftock is tO the wholc 
gain or lofs ; fo is each inan*s particular Aock to his particular {hare 
of the gain or lofs. But, wben the flocks are equal \ fay, as the whole 
time is to the whole gain or lofs ; fo is each inaQ*s particular time 

tQ iiis particular lliare of the gain or lof?, 
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2. A began trade with L. 400, and in 4 months af ter. 
wards, he remved B as a partner, with » stock of L.400 
more; and when they had traded together 16 months, 
the/ found their gain to be X. 5€0 ; what is the share of 
each ? 

ino* JLr* 5* d» 
Whole time. L. (20 : 277 15 6^ Jt$ skate. 

As 20+16 :. 500 :: I 

(l6 : 222 4 5| B'$ share. 

L.500 Proof. 

3. A and B hare gained by trading L. 280 ; A had 
L. 240 stock in trade 12 months, and B L. 240 in 6 
months ; what is each person's share of the gain ? 

jins. Jfs share is L. 186 13 4, and B's L. 03 6'Sd. 

4. A, B, and C put their money into a xoiikt stock; 
A put in L. 140, B L. 200, and C L. 280, but by misfor. 
tune they lost L. 425 18;.; how much mutt each sus* 
tain of the loss ? 

Ans. J's loss is L. 96 3 5 OA^r. B'j, L. 137 7 8 
^^s. and Csy L. 192 6 10 O^jr. 

5. A bankrupt is indebted to A L. 120, to B L. 240, 
to C Ii. 350, and to D L. 460, and his whole estate a* 
mounts only to L. 680 ; how much must each creditor 
receive ? 

Ans. A must receive L. 69 14 10||c/. B, L. 139 9 
^%d. C, L. 20^ 8 4^, and D, L. 267 7 0/^7. 

6. A and B -venturing equal sums of money, cleared 
by joint trade L. 200 ; by agreement A, as he executed 
the business, was to have 9 per cent, and B 6 per cent* ; 
what was A allowed fbr his trouble ? 

Ans. L. 40. 

7. A ship, worth L. 1000, being lost at sea, of which 
•f belonged to A, \ to B, and the rest to C ; what share 
of the loss will each sustain, supposing L. 400 to have 
tcjQ insured ? 

Ans. A's L, 120; B'S; L. 300^ and C's L. 180^ 



i 
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8. Four men spent, at a public house, 2| guineas ; or 
which they agreed that A should pay J, B, I, C, ^, and 
D, f ; what must each pay in that proportion ? 

jins. A, L. 1 12j. 3^. B, L. 1 1^. 6^. C, 10» 9^5^^. 
and Dy 5s. A-fjd. 

9. A, B, and G put their money into a joint stock ; 
A p!it in L. 160 ; B and C together, L. 680; they gain- 
ed L. 504) of Avhich C took L. 168; what did A and B 
gain, aad B and C put in respectively? , 

Am. A gained L. 96, and B, L. 240; B put inL.400, 
and C, L. 280. 

10. A, B, and C put in L. 810 and gained L. 420, of 
which.>.as often as A took L. 1, B took L. 3, and C 5 ; 
what did each put in and gain ? 

Ans. A's stock was L. 90, Ws^ L. 270, and C's, L.450 ; 
and A's gain was L. 46|^, B's, L. 140, and C's, L. 2334> 

CASE 2.* 

r 

I 

When neither the times nor stocks ar^ equal. 

Rule. 

Multiply each man's stock, ^ by the time it was contiAi;. 
ued in trade : then, 

As the whole sum of the products is to the whole gain 
or loss; so is each man's particular product,. to his par- 
ticular share of the gain or loss. 

Examples. 

1. A and B hold a pasture in commoH ; for whicli 
% Hftey are to pay L. 30. A put in 20 oxen for 19 weeks, 



* lliis Cc/e is, what is ufually called^ though improperly, JhnMe 
Felloiv^lb i fome examples, commonly arranged under which, may, 
and witn more propriety, be wrougnt by Singh ^Mwjbip j fiicH a» 
9X!aap]t8/«9ml and /^/Vrf, in Qofejirjt above. 
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cmi'B 25 oxen for 12 weeks; what ought each to p^ 
for the rent ? 

20 X 10=:::200 

25 X 12=300 

Sum of the products, 500 

L. L. 

As 500 : 30 : : 200 : 12 jfs share a/tie renti 

As 500 : 30 : : 300 : is b*s do. 

so Proof. 

2. T\TO merchants entered into partnership for IS 
months ; A, at first^ put into stock L. 200, and at the 
end of 5 months put in L. 40 more ; B, at ftrst, put in 
L. 300, and at 8 months end, he took out L. 100. At 
the expiration of the time, they found they had gained 
L. 400 ; what is each man's just share ? 

Ans. A's share is L. 193 8 6 ^ij^rs. and B% L. 206 
11 5 lSrrqr9. 

3. Three persons joined in trade ; A put in 700 dol* 
lars for 10 months ; B, 800 dollars for 12 months, and 
C, 500 dollars for 15' month's; but by misfortune, they 
lost goods to the value of fiOO dollars ; what must each 
person sustain of the loss ? 

Ans. A, 261 D. 41tVt cents, B,.358D. 50c. 6^m.. 
and C, 280 D. 8c. ^\^m. 

4. Four merchants entered into partnership for 20 
months: A, at first^ put into stock L. 200, and at 4 
mojnthscndheput in-L.100more,and 8 months after that, 
he put in L. 150 more. B put in, at first, L. 800; at 
the end of 5 months, he took out L. 200, and 10 months 
after^ he took out L. 100 more; C, at first, put in L.500 ; 
at the end of 6 months he took out L, 300, and 9 months 
after he put in L. 400. D put in, at first, L. 400, and 
at 8 months end, he put in L. 400 more, and 8 months 
after, he took out L. 200 ; at the expiration of the time, 
tbey found they had gained L. 1000; what is each xaan'Sb 
€tore^ 



i 
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Jns. A L. 173 18 ^^^W- B L.3l§ 13 lQ\iPJ. C 
L. 199 9 9j%\d. and D L. 306 18 l^id. 

5. Two persons joined in trade; A. put in, the first 
of January, L. 250 ; but B^ould not put in -till the first 
of May ; wliat did he then put ia^ to have an equal share 
with A at the year's end ? 

Ans. L. 375. 

6. A, B, and C companied ; A put in, the first of 
April, L. 40 ; B, the first of June,. l%hhd. of rum ; and 
on the first of August, C put in 400 yards of broads 
cloth. On the first of February following, they divided 
their gains, of which A and li took L. ^00 ; B and C, 
L. 400, and C and A, L. 2 10 ; what was the whole gain, 
and the gain of each; at what did they value B*s rum 
per hhd. and what was C's broadcloth worth per yard ? 

Ans. the whole g^n was L..420, of which A's share 
was L. 20, B's, L. 1 80, and C's, L, 220 ; B's rum was 
Talued at L. 37 10^. per hhd/ and C's broadcloth at L> I 
hOg, Sd. per yard.. 



ALLIGATION. 



Alligation is the method of mixing two or more sim. 
pies of different qualities, so that the composition may be 
of a mean or middle quality. 

CASE 1. 

F%^om the quantities and prices of the several simpler 
given^ to^nd the rate of the compound* 

Rui.E. 
A^ the sum of the quantities; or the whole composi*^ 
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tion, is to their total valnc ; fo is arj}' part of the com- 
position to its mean price or raluc. 

Examples. 

1. Suppose 10 gallons of wine at Oi. per gallon, and 
^ gallons, at 7^. 6d, per gallon, were mixed together ; 
how must Ihe compound be sold per gallon without gaiil 
«r loss ? 

gal. 

10 at 9s. is L.4 lOf. 
^ at 7s. Qd. is L. 7 iOs. 



^OSumoftkesimp. 12 Total vaitie. 
gal. L. gal, 

SO : 12 :: 1 : 

20 



3,0)24,0 



Ss. tkt Am. 

^. A composition being made of 6/6. of ted JU: 1 f doU 
lar per lb. 9lb. at 1 dollar, and 10/6. at 50 cents ; what 
is a lb. of it worth ? Ans. 92 cents. 

3. A tobacconist mixed 40/6. of tobacco at 6d. per 
lb. with 30/6. at 9d. 20/6. at 1*. 6rf. and 10/6. SLt^s. ; 
what i^ 1/6. of this mixture Worth ? 

Ansr IItW. 

4. A farmer would mix 4 bushels of flour at 3s. Gd. 
per bushel, 5 bushels at 4^. 8 bushels at 4s. 9d. 10 bush- 
els at 6s. and 15 bushels at Ss.; what is the value of a 
bushel of this mixture? ' Ans. 6s. * 

6. A goldsmith melted together 2/6. of gold of 22 
cariits fine, 1/6. 4o2. of 21 carats fine, 2/6. oif 20 carats 
ft lie, and 2/6. Soz. of 18 carats fine; what is the quality 
Or fineness of the composition ? 

Ans, 20 karats. 
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CASE 2. 

To. find what quantity of each of the simples^ whose rat&i 
are givenywill compose a mixture of a gpen rate* 

Rule 1.* 

1. Write the rates of the simples, reduced to one de- 
jiomination, in a column under one another, the least up. 
permost, and the mean rate at the left hand. 

2. Connect, or link with a continued line, the rate 
of each simple, which is less than the mean rate, with one 
or any. number of those which are greater, and each grea^ 
ter rate with one or any number of the less. 

3. Place the difference between the mean rate and 
{hat of each of the simples, opposite to the rates with 
which they are connected. 

4. Then, if only one difference stand against any rate, 
it will be the quantity belonging to that rate, but if there 
be more than one, their sum will be the quantity. 

Examples. 

1. How much wine at 9^. per gallon and at 7^. Qcl, 
per gallon must be mixed together that the composition 
may be worth 8^. iper gallon ? 

d. d» gal. 

Mean rate 96 k ^^\ ^^ ^' ^*- ^^' Purgation. 

1 108/ 6 at 9*. per gallon. 



* It is obvious, from the riile, that queftloiis admit bf a great va^ 
riety of anfwers ; Jir/l, by the different modes of cotmedting, or link- 
ing, znAjfecondly, by having found one anfwer, we may find as many 
more as we pleafe, by only multiplying or dividing each of the 
quantities found by 2, 3, 4, &c. 

If any of the iiihples fee of little or no value with refpedl to tne 
reft, its rate is not confidered any thing; as water mixed with 
wine, and alloy with gold and fiiver. 

Note, C^Sefecond is the r^verfe of Qnkfr/f, and therefor*, they 
l^rove ea^h ether. 






ALLIGATION. 145 

S. How much corn at 3s. 6cf. 4^. and 4#. 6df. par bu«h« 
el, in\i$t be mixed together that the composition may be 
worth 3s. lOd. per bushel ? 

Ans. 10 bushels at 3s. 6d. 4 at 4s. and 4 at 4s. 6d. 

3. A merchant has tea at 12f. 10^. 8^. and f^s, per lb.; 
how much of ea^h must he mix together that the compo- 
sition may be afforded at 9;. per lb. 9 

* Ans. 4lb. of each sort* 

4. A goldsmith would mix gold of 18 carats fine, with 
some of 19, 20, 22, and 24 carats fine, so that the com^ 
pound may be 21 carats fine ; of how much of each sort 
must the mixture consist ? 

Ans. 4 of 18, 4 of 19, 4 o/20, C o/22, and G o/24 
tar at s fine. 

5. It is required to mix claret wine at 48. sherry at 
65. ^nd canary at 8^. per gallon, with water, that the 
composition may be worth bs. per gallon ; how much of 
each will it take ? 

Ans. 3 gallons of water, 1 gallon of claret wine at 4s. 
1 galloii of sherry at 6^. and 5 gallons of canary at ^s. 

6. How much alloy must be mixed with gold of 21, 
212, 23, and 24 carats line, that the compound may be 
20 carats fine ? 

Ans. 10 of alloy with 20 of each sort of gold. 



\ Rule 2. 

When the whole composition is limited to a certain 

quantity. 

Find iin answer by Rule 1st. then say, as the sum of 
the quantities, or difiercnces thus determined, is to the 



* Seven anfwers may be found to this qucftion by cs m.my dif- 
ferent ways of linking; the prices of the iimplcs. 



\ 



hW ALLIGATION. 

giren qnantitj, or whole composition ; so is each ingre« 
dieiit, found by Jinking, to the required quantity of each 
rate. 

'Examples. 

1. A grocer has currants at 4d, and lOd. per lb, the 
worst would not sell and the best were too dear; he 
therefore concludes to mix ^Olb, se as to sell them at 6d, 
per /6. y how much of each sort must he take ? 



d, d, lb. 




Mean rate 6 |j4y.4 




Sum, 6 
lb, lb. C 

As 6 : 20 : : i 


lb, lb, 
' 4 : 134 at 4rf. V 

, > per lb, 

' 2 : 64 at 10(/.) 



2. It is required to mix ^ water with brandy at 6*. ani 
10.9. per gallon, that 5Q gallons of this mixture may be 
afforded at 8*. per gallon ; how much water, and of eaCh 
sort of brandy will it take ? 

Ansp 8 gallons of water, 8 gallons of brandy at 6«. per 
gallon, and 40 do. at 10*. 

3. A grocer hjis sugar at 4 J. 6rf. 8r/. and lOcf. per lb, 
and he would hare a composition of an cwt, worth 7</. 
per lb, ; how much of each must he have ?* ^ 

• Ans, ^Slb, of each, 

4. A goldsmith has 4 sorts of gold, viz. 23, 22, 21, 
and 20 carats fine, and he would mix with these so much 
alloy as that the quantity of 43oz, may bear 18 carats 
fine ; how much of each sort, and how much alloy must 
he take ? 

Ans, oz, of each sort of gold, and 7oz, of alloy. 



* This queftion admits of feven anfwer? by as many ways of 
UukiiTg. , 
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Rule 3. 

When one of the simples^ or ingredients is limited. 

Find the difference between each price and the mean 
rate by Rule 1st. then say, as the difference standing a- 
gainst that simple, whose quantity is given, is to the giv- 
en quantity ; so is each of the other differences to the 
several quantities required. 

EXAUFLES; 

1. Ilow much tea at 3^. and 6$. per lb. must be mix* 
ed with 28/6. at 12*. per lb. so that the mixture may be 
worth 8*. per lb. ? 




lb. 
4 
4 
2+5 



lb. 
4 



7 {Standing against the simple 
I whose quantity is given* 



lb. lb. 

As 7 : 28 :: 



lb. lb. 

4 : 16 at Ss. 

4 : 16 at 6s. 



per lb. 



2. A farmer would mix 30 bushels of oats at 1*. QxL 
per bushel, with barley at 3*. rye at 4«. and wheat at 6*. 
per bushel ; how^ much barley, rye, and wheat must be 
mixed with the 30 bushels of oats, that the mixture 
may be worth 3s, 6c/. per bushel. ' ' 

*jins. 30 bushels of barley at 3s, per bushel, 22|^ 
btishels of rye afc 4s, and 22^ bushels of wheat at 6rf. 



* Let the learner find all the aafwers Ihat may be found by 
lixikifig. 
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2. A merchant would mix 10/^. of STpiceat 6s, per 
lb. With some at 5s. some at 4^. some at ^s. and some at 
Is. per lb.; how much of each must he mix with the 
10/^. so as to sell the composition at 3^. per- lb. f - 

Arts. lOlb. at 5s. per lb. lOlb. at 4^. ^Olb. at 2*. and 
^01 b. a,t\s. 

4. How much gold of 16^ 18, S^,. and. 2.3 carats fine, 
and how much alloy must be mixed with 6oz. of 24 ca- 
rats fine, that the composition may be 20 carats fine ? 

Jns. 2tt oz. of 16, 2-,V o^ 1^; ^ o^ ^^j and 6. of 23 
carats fine, and 2^^ ^^* ^^ alloy. 

Rule 4. 

When ixzo or more of the simples are Umitech. 

Find, by Case 1st. what will be the rate of a mixture 
made of the quantities of the limited simples ; then, con- 
sider this as the rate of a limited simple^ whose quantity 
Is the sum of the first limited simple s^ from which and 
the rates of the unlimited simples calculate,i.by Cuse 2d. 
Rule 3d. the quantity. 

Examples. 

1. How much tea at 7^. and 9s. per lb. must be mix- 
ed with (>Lb. at 3*. and 10/6. at 5^. per lb. that the mix- 
ture may be worth Qs. per lb, ? 



Tiimited simples 


lb. 
C 6 at 3^. — ISa'.^ 

(10 at 5s. — 50s.y 


lb. 
As 16 : 


16 68 
s. lb. s. di 
68 : : 1 : 4 3 ppr /*-. 




Now, having found the rate of the limited simples; 
the question may stand thus : How much tea at 7*. and 
9s. per lb. must be mixed with 16/6. at 4^. 2d. per lb* 
Jiat tJtc mixture may be worth 6s. per lb ? 



T^rf. 
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36-fri 
21 



1 K^ 



C 5i=r 

^ 84—1 
{ 108 



lb. 

As 48 



16. 
16 



21 

ib. 
21 : 



48 M. 

21 

21 



lb. 

7 at 



21 : 7 at 



7*\ ^ 
9j. S 



per lb. 



2. IIow much wine at 4*. and bs. per gallon must be 
mixed with 4 gallons at 69. 6 gallons at 8^. and S gal. 
Ions at Qs. per gallon, that the composition may be worth 
7s. per gallon ? 

Ans. 3-|- gallons at 4^. and 3f gallons at bs. per gal. 

3. How much spice at 8^. 7s. and Cm. per lb. must 
be mixed with 6/6. at 4*. 8/6. at 3^. and 10/6 at 2s. per 
lb. that the mixture may be worth 5s. per lb. ? 

Ans. 8j/6. of each sort. 

4. A refiner would melt gold of 24, 23, 22, and 21 
carats line, with Hoz, of 20, 6oz. of 19, 4oz. of 18, and 
2o;:. of 17 carats fine; I demand how much of each sort 
af gold, and how much alloy he'must mix with the 802. 
of 20, 605;. of 19, 4oz. of 18, and 2o3. of 17 carats fine, 
that the composition .may be 16 carats fine? 

- Ans. 2O0Z. of each sort of gold, and 3640^. of alloy. 



INVOLUTION. 

Involution is the finding of powers. 

A pozver is a number produced by multiplying any 
number continually by itself a certain number of times.* 

NoTK 1. The number, which exceeds the multiplica- 
tions by 1, is called the index or exponent of the power; 
therefore, 1 is the index or exponent ^f the first power ; 
2 is the index of the second power, &c. 

Note 2. Powers are generally denoted by wTiting 
their indices above the first power : so the .second power 
of 4 may be expressed thus 4,* the third power, thus 4,' 
the fourth, thus 4,"*^ &c. 



Any number is ilie frjl power. 
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INVOLUTION'. ISI 

To raise Poteen, 

RULS. * 

Multiply the given number, or first power, continual. 
Ijr hy it-self, 'till the number of mnltiplications be 1 less 
tiian the index of the required power, and the last pro- 
duct will be the answer.* 

Note. Fractions are inToIyed by raising each of their 
terms to the power required ; and if a mixed number be; 
proposed, either reduce it to an improper fractioii, or re- 
duce, the Yulgar fraction to a d<;clma], and then proceed 
by the rule. 

Examples. 

1» . What is the second power of 24 ? 

'SiAzzzlsU Power ^ 
24 

96 

48 



576 :zz ^d, PoKer^ or Ahs^. 

2. What is the second power, or square of 120 ? 

Ans, 14400. 
o. What is the third power of 4*5 ? 

Ans, 91*125. 
4." What is the biquadrate or fourth power of ^ ? 

TXT 



Ans. ^^^ 



♦Whatever two or more powers are multiplied together, their 
fM'0du(5t is the power whofe index* is the fum of the indices of the 
factors ; hence, a power may fometimes be found more concifely 
thian by the general Rule above, thus ; if you would find the fourth 
power, you may , firll, find the fecond, then multiply the fecond by 
itfelf, and the produdt will be the fourth ; or if you would find the 
feventh- power, you may find the third and fourth, and their pro- 
du<St will be the feventh, &c, 



f 
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EVOLUTION. 



Evolution is the extraction of the roots of number. 

A root is a number, whose continual multiplication in- 
to itself a certain number of • times produces the power, 
and is denorninatetl the second^ third^ fourth,^ Sfc. root, 
or the square y cube^ biquadrate^ Sfc, root, acconling to 
the index or exponent of the power. 

Note 1. The index of the root is 1 more than the • 
number of multiplications necessary to produce the powd- 
er. 

iSoTE 2. A number is called a complete power, when 
its root can be accurately extracted ; but if not, the 
number is denominated an imperfect power, and its root 
a surd or irrational number ; so 16 is a complete power 
or square, its root being 4: but 16 is an incomplete or 
imperfect power or cube, and its root a surd number. 

Note 3. A' power - is prepared for evolution or ex- 
traction by dividing it from the place of units to the left 
hand in integers, and to the right in decimals, into peri- 
ods, each containing as many places of figures, when they 
are com])letc, as are denoted by the index of ihe root ; 
but if all the periods of a power be not complete, the de- 
fect will be, either on the right, or left, or both ; if it 
be on the right, tiie deficiency may be supplied by annex- 
ing cyphers, and, afterwards whole periods of cyphers 
may be annexed and the extraction may be continual as 
far as necessary ; but if the defect be on the left, the de- 
fective period must remain utialtered, and be numbered a 
j>eriod as though it were complete. 

Now, this division may be conveniently performed by 
making a point over the \ lice of units, and also over the 
first figure of every period on each side of it ; i- e, over 
every second figure beyond the place of units for the 
square root;0ver every third figure, for the cubcToot; &c. 
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Thus, to point this number 87654321*23456. 

Firsty for the second rooty 8765432*1 •234560. 

* ♦ • * 

Secondli/^ iojh the tkindy 87654321 '234560. 

* • • • 

Tkirditfy to^ HxQ Jaurthy 87654321-23456000. 

Note 4« The root wilt contain just as many places' 
of figures/ both of integers and decimals, as there, are' 
periods or points of each in the given power. 



TIIE EXTRACTION OF THE SQUARE ROOT. 



Rule; 

1. Haying distinguished ihc given number into periods^ 
iifld, by the table or trial,. the greatest square number in 
the left hand period, and write the root of it on the. right 
iiand of die given number, after the manner of a quotient 
in division, for the first figure of the root. 

2. Subtract the assumed square from the left hand peri-» 
od, and H) the remainder bring down the next period for 
a dividend. 

3. Place the double of the root, already found, on ib» 
left hand of the dividend for a divisor, 

4. Consider how many times the divisor is contained in 
the dividend, exclusive of the place of units, and place 
the result both in the root and on the right hand of the 
divisor. 

5. Subtract the product of the divisor, thus augment- 
ed, and the last figure in the root, from the dividend, and 
to the remainder bring down the next period for a new 
dividend. 

6. Double the figures of the root for a new divisor 
(or bring down the last divisor, doubling the right hand 
%ur!e of it; for a now one) by which &iii the next figure 
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of the root as before, and thus proceed till every period*. 
is brought down. 

Note 1. When tho number to be extracted is not a. 
complete power, the work may be abbreviated thus :•- 
having proceeded in the extraction by the rule till 1 more 
than half of the decimal part of the root is found, the 
r^t may be found by dividing the last remainder hy its 
corresponding divisor as in division of decimals. 

"Note 2,. The method of proof is, tq, multiply the 
root by itself, adding the remainder, if there be any, and . 
the sum will be equal to the giveli number, when the 
work is right. 

Note 3. The most convenient way of doubling the 
root is, by adding the last figure of it to the last divisor.. 

Note 4. By the square root, we may find the root 
of any power, whose index is a power of the number 2 ; 
fo the fourth root, tlie eighth root, ihe sixteenth root, 
&c. may be readily found, namely, by extracting so often 
the square root, as is denoted by the power of 2, that is, 
the fourth root is found by extracting the square root, 
twice, the eighth root, by extracting thrice, Sfc» 



RULES FOR THE SQUARE ROOT OF VULGAR 
FRACTIONS AND MIXED NUMBERS. 



Prepare the vulgar fraction for extraction i)y reducing 
it to its lowest terms, for this and all other roots ; then, 

1. Extract the roots of the numerator and denomina- 
tor for the respective terms of the root required ; which. 
is the best mefhwi, if the denominator be a complete 
power, ^ut if not, then," 

2. Multiply the numerator and denominator togelJier ; 
theo-jmake the, root of this product, the numerator to the 



r 
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denominator of the given fraction^ or make tbe root^ the 
denominator to the numerator of it ; and it will form the 
fractional root required. i 

3, Redute the Tulgar fraction to a decimal, and ex- 
tract its root 

4. Mixed numbers mtlst be either reduced to iroprop« 
er fractions and extracted by the first or second rule ; or 
the Tulgar fraction must be reduced to a decimal, then 
joined, to the int^er^ and the root of the whole extracts 

EXABIPLES. 

1. What is the square root of 1522756 ? 



1522756(1234 the root or Ans* 
1 



22 

2 



52 
44 



243 
3 



827 
729 



2464 



9856 
9856 



•• 1234 
1234 

4936 
3702 
14808 

1522756 Proof. 



2. Required the square root of 550183936. ^ 

Ans. 23456. 

3. What is the square root of 428135971041 ? 

Ans. 654321. 
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4, Whatlsthfr square root of •000018671041 ? 

Aus. 004321. 
6. Required the square root of 16501875;0625. 

Ans. 4062-25. 

6. What is the square root of 2 ? 

Ans. 1.4142135625 &c. 

7. What is the square root of 1606246516- 125 ? 

Ans. 40078 • 00539, &c. 

8. What is the square root of -^^^ ? Ans. -r^ . 
. 9. What is the square root of t^^tt ? ^^^' T* 
40. What is the square root of 724: ? Ans. 8|. 



EXTRACTION OF THE CUBE ROOT. 



Rule. 

1. Having dirided the given number into periods of 
three figures each ; find the greatest cube in the left hand 
, period ; subtract it there from, placing the root in the 
quotient, and to the remainder bring down the next peri- 
od and call it the dividend, 

2. Under the dividend write the triple square of the 
root, so that Units in the latter may stand under the place 
of hundreds in the former ; and under the triple square 
write the triple root, removed one place to the right hand, 
-und call their sum the divisor, 

3. Seek how often the divisor may be had in the divi- 
dend, exclusive of the place of units, and write the re- 
sult in the quotient. 

4. Under the divisor wHte the product of the triple 
square of the root by the last quotient figure, placing th6 
unit's figure of the product under the place of tens ill 
the divisor; under this line, write the product of the 
triple root by the square of the last quotient figure, re- 
moved one place to the right hand of the former ; und, 
under *this line, removed one place to the right hand, 
write the cube of the last quotient figure, and call their 
Bum the 9ubtrahend. 
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51 Subtract the subtrahend from the diyidend, and to 
the remainder briug down the next period for a new diTi. 
dead, with which proceed as before, and so on through 
all the periods. 

Examples. 



1. Required the cube root of 12812904. 



12812904(234 Root. 
8 



4812 



12 



6 



126 

36 
54 
27 

4167 



1587 
69 



6348 
1104 
64 



Jirst dividend, 

triple square of 2. 
triple of 2» 

first divisor, 

triple square of% multiplied hy 3. 
triple of 2 multiplied by the square of 3i 
cube of 3. 



first subtrahend, 
645904 second dividend. 



triple square of^S* 
triple of 23. 



15939 second divisor. 



triple square of ^3 multiplied by 4. 
triple of 23 miilti plied by the square of A* 
cube of 4, 



645904 second subtrahend. 
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2. What is the cube root of 80621 5G8 ? 

Ans. 43^. 
3- What is the cube root of 224755712 ? 

Ans. 608. 

4. What is the cube root of 1 879080 ' 904 ? 

Ans. 123 '4. 

5. Required the cube root of "008646682203 125. 

Ans. -20525. 

6. What is the cube root of -j^ ? Ans. -f- 

7. What is the cube root of -rriv • -^'**' «• 
6. What is the cube root of 1157| ? Ans. 10$. 



A GENERAL RULE FOR EXTRACTING TBE 
ROOTS OF ALL POWERS. 

Rule. 

1. Divide the given number into pBriods according jt<f 
the index of the root required. 

2. Find the first figure of the rootj by the table of 
powers or by trial, and subtract its power from the giv- 
en number. 

3. To the remainder bring down the first figure in the 
next period, and call it the dividend. 

4. Involve the root to the next inferior power to that 
which is given, and multiply it by the index of the ro.ot 
required, for-a divisor. 

5. Find how often the divisor mdy be had in the divi- 
dend, and the quotient will be another figure of the root. 

6. Raise the whole root to the given power, and sub- 
tract it from the given number as before. 

, 7. Bring down the first figure of the next period to 
the remainder for a new dividend, to which, find a new 
divisor as before, and so on, 'till the whole be complct* 
ed. 
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Examples. 
t. Wliat is the cube root of 33076161 ? 



33076161(321 
27 = 3J 



3*'X3=:27)60= dividend. 



32768=32. » 



32*X3— 3072> 3081 =:2d. dividend* 



33076161=321. » 



2. WKat is the biquadrate root of 4100625 ? 

Ans. 45. 
S. What is the biquadrate root of 13397430 '0625 ? 

Ans. 60*5. 
4; Extract the sursolid root of 1258284197543. 

Ans. 263. 

5. What is the square cubed, or sixth root of 353094 

5043777457216 ? Ans. 1234. 

6. Find the second sursolid, or seyenth root of 201870 
6186603943746202655390625. Ans. 21345. 



ARITHMETICAL PROGRESSION. 



Any rank of numbers, increasing by a common ex- 
cess, or decreasing by a common dift'erencc, is said to be 
in Arithmetical Progression ; as, 1, 2, 3, 4, &c. 4, 3, 
2, 1 ; and '9, '8, "7, '6, &c. The former rank is oal- 
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led an ascending series^ or progfcjsiou ; but' the latter^ 
a descending one. 

The numbers, which form the series, are called the 
terms of the progression. 

Any three of the fire following terms being giTen^ the 
•ther two may be easily found. 

1. The first term.* 

% The last term. 

3. The number of terms, 

4. The common difference. 
&. Tl^e sum of all the terms. 

PROBLEM 1. 

When the first term^ the last term^ and the number of 
tertns are given, to find the sum of all the terms. 

Rule. 
Multiply the sum of the extremes by the number of 
tenns^ and half .the product will be the ans>rer« 

£z AMPLEST 

1. The extremes of an arithmetical progression are 1. 
and 39, and the number of terms^ 20 ; what i% the so^, 

tf the series ? 



39^ 
+ 1) 



Extremes. 



40 Sum, 
X20 the number oj terms. 

^)800 



400 The J'nk. Or, ?£±i21^--40Q. 



* The firft and laft terms of a progreflion are nfuaUy called.; thf^^ 
8ffir<»tf/, and the Q(Jier terzsLs.tke mtfa«f«_ 
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S. How often will the hammer of a repeating clock 
aftrike in 24 hours ? Ans. 300. 

3. What is the sum of the first ITX) numbers in their 
natural order ? Ans. bObO. 

4. If 1000 stones be placed in a right line, exactly 
one yard from each other, and the first, a* yard from a 
basket ; what length of ground roust ihat man trarcl a. 
¥er, who gathers them up singly, returning with them 
one by one to the basket ? 

Ans. 568^ miles* 

PROBLEM 2; 

Thejirst term^ the last term^ and the number of terms 
being given^ tojind the common difference. 

Rule. 

Divide the difference of the extremes by the number 
of terms less 1, and the quotient will be the common difw 
ference required. 

Examples. 

1. The extremes are 1 and 39, and the number of term* 
^ 3 required the common diUcrcnce ? 

11 



lt))38(2 

38 39—1 

— 0>5 :zi3 the Jn^, 

20—1 

2. A man is to travel from Portsmoufth to a certain 
place in 18 days, and to go but 3 miles the first day, in- 
creasing every day by an equal excess, so that the last 
day's journey may be 7 1 miles; required the daily in- 
ereascj and the distance of the place fror^ Portsmouth. 

uins» dailif increase 4^ and distance 6 66 rnilc^* 



f 
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PRO^EM 3. 

Criven iltejirst terniy the last term^ and the common difi 
ferewxy tojind the number of terms > 

Rule.* 

DiTide tbe diflfereace of the extreBies by thte cohitdoq ; 
difference, and the qiiotient, increased by 1, is thenuia.. 
ber of terms required. 



* The following Table contains a summarjf of the whole 
doctrine of Arithmetical Progression. 



Cases of Arithmetical Progression. 


Case (■ Giv. Req. 


I Solution. 


1. 


aln.<^ 


d 

s 


I— a 
n—l 

s 


a+lXn 

2 

* 


2. 


ald,^ 


n 
s 


I a 

+1 

d 




l + a X / — u + d 
2c/ 


3. 


als -^ 

• 


d 
n 


l+axl — a 

2s, — l+a 


2« • 
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Examples^ 

1. The extremes are 1 and 39, and the coDimoa diiTcr^s 
eoce 2 ; what is the number of terms ? 



Case Giv. | Req.| Solution. | 


* 
• 

4. 


adn'<, 


— 

8 


\ — 


n— iXrf+a 






5. 


* 


d 
i 




2 X s—an 
fi — 1X« 


2« 

— « a 

€1 


6. 


Ins ^ 


a 
d 


18 

I 

n 




9>Xnl—s 
«— 1 X « 


7. 


Ind^ 


a 
s 


« 


^r-M— IXy 






«X/ — n— IXt 



^ 



164 ARITHMETICAL PROGRESSIOK. 

- > Extremes^ 



Common difference 2)38" 

Quotient 1^ 
Add-l^ 

20 the Ans. 

Qiy 39—1 



r+l=20. 



Case~ Giv. [ Req.| 



Solution. 



8. 



a 



dns< 



I 



dxn—i 



I •% 



n 



s dXn — I 

— + 

n 2 



9. 



10. 



ft 



ads -^ -^ 



i 



V ^a—d\ * +Sds—^a—d 

■I ' « ■ - ■> ■ .■ , 

2rf 



V^a—d *+Sds — d 



2 



a 



dls<^ 



n » i ■» 



n 



rf + V 2/4-rf *— 8(/^ 



2 



' - 



2/ 4.c/-f V 2/ +f/ *— 8rf* 



2rf 






a zi: iirst term 

/ zz: last term 
Here -^. n rz number of terms 
1^ d zz: common difference 
l_ ^ zr sum of all the terms. 



^ 
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2. A man, going a journey, travelled the first day 7 
miles, the last day 67 miles, each day increased his jour* 
ney 5 miles ; how many days did he traTcL and how. 
far? 

. Ans. 13 da^Sy and 4Sl mih$* 



GEOMETRICAL PROGRESSION. 



Geometrical Progression is^ when any rank or lerieft 
qf numbers increases or decreases by the continual mot*, 
tiplication or diTision of the same number.^. 



PROBLEM 1. 

Given the Jirst term^ the last term^ and the ratioy ta 

Jind the sum of the series. 
* 

Rule*. 

Multiply th« last term by tiie ratio ; iVom the prednet 
subtract the first term, and the remainder^ divided, by the 
r^tip.less 1, will be the answer. 

EXAMPLES. 

1. The first term of a geometrical series is 1, the last 
term 2048, and the ratio 2 >, required the sum of all the 
terms. 



♦ The number, by which tbe/erie» is incrcafed w diixuniihed, iS' 
c ^ed the r<aiu 
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^048 



4096 



1 



a— 1=1)4095 



4095 



2048X2 — ^1 

Or. =4095 tUe Am. 

2—1 

2. The first term of a series in geometrical progression > 
b 3, the last term 14348907, and the ratio 3 ; what is the 
sum of the series ? Ans. 21523359.. 

PROBLEM 2. 

Given the first term caid. the raiioy to find any other 

term assigned'. 

Rule.* 
1. Write down a few of the leading terms of the se- 
ries^ and place their indices over them, beginning with a^ 
cypher. 



* The Jollowing Table contains all the possible Cases 
in Geometrical ProgresHqn. ___^^ 



Cases of Geometricai. Progression. 



Case I Giv. | Req.| 



Solution. 



1. 



arn^ 



^■E. 



«— 1 



ar 



n 
r — 1 

r — 1 



Xfl 
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2. Add together the most conTcniont indices to make 
an index less by 1 than the number expressing the place 
of the term sought. 



Case 


GiF. 1 lleq. 


2au)hition. 


2. 


arl ^ 


s 
n 


I— a 

i+ 

r— 1 


^1 


L. r 


3. 


ars < 


I 
n 


r— 1 X J+« 
r 




i. r— 1 X s+a—L.a 
L.r 


4. 

i. 


1 


r 


s — a 


i — l 


t 1 


£r. 5 — a — Z#. & — / 


ans "< 


r 
I 1 







•**• . 
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t 

3. Multiply the terms of the geometrical series togeth- 
er, belonging to those indices, and make the product a 
dividend. 

4. Raise the first term to a power whose index is 1 
less than the number of terms multiplied, and make the 
iresult a divisor. 



Case I Giv. | Req.| 



6. 



ahl -^ 



7. 



8. 



a 



rnl< 



s 



a' 



rhs -< 



I 



Solution. 



/ 

a 



n—\ 



1 + 



I— a 



a 



n—1 
— 1 



n^l 



I 



1 + 



r—1 



-d^*^. 



r—1 



/-I 



X 8 



H «— 1 

r — r 



Xs 



GEOMETRICAL PROGRESSION. 160 

5. Divide the dividend by the divisor, and the quo- 
tient M'ili be the terra sought 

Note, When the first term of the series is equal to 
the ratio, the indices must begin with an unit, and the 
mdices added must make the entire index of the term re* 
quired; then the continued product of the terms, whose 
indices are ^ddcd, will give the answer required. 

Examples. 
1 . The first term of a geometrical progression is 2 and 
the ratio 3 ; what is the 12th. term ? 



Case I Giv. | Heq. 



Solution. 



1 9. 



io. 



a 



rls -^ 



n 



r 



a 



nls'<(^ 



>s — r X ^ — i 



L,l — L. s — rx s — I 



L. 



+ 1 



Here < _^ 



a = 


First or least teriij. 


/ '- 


Last or greatest term. 


S ZZl 


Sura of all the tcnas. 


n z^ 


Number of Terms. 


r zz: 


Ratio. 


Zrr 


Logarithm. 



MP^MM^Ika 



"-t 



•*\ 



.'. % 
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0, 1, 2, 3, 4, 5, indices. 

2, 6, 18, 54, 162, 486, leading terms. 
Tfieti 54-4-t-2=/«</ejc to the 12/A. term. 
And 48G X 162 X 18zzl417i76zz(/iriV]?ewif. 

The number oj terms multiplied is 3, and ^ — lzr2 
is the index of the power to which thejirst term 2 is te 
be raised; therefore 1417176-^-4=354294 ^Ae 12^^. 
term required, 

2« The first term of a geometrical series is 2, and the 
ratio 2 ; required the 14th. term. 

Ans. 16384. 

3. Required the 16 th. term of a rank of numbers in 
geometrical progression, the first term of which is 3, and 
ratio 4. Ans. 3221225472. 

4. The first term of a geometrical series is 4, the ratio 
2, and the number of terms 20 ; what is the last term ? 

Ans. 2097152. 



QUESTIONS 

TO BE AySJVERED BY THE TWO PtlECEDlNa' 

PROBLEMS. 

1. A merchant sold 18 yards of broad cloth on the 
following terms, viz. 2d. for the first yard, 6d. for the 
second, 18J. for the third^ and so on, in triple propor- 
tion ; I demand the price of the broadcloth. 

Ans. L. 1614252 Os. 8d, 

2. What debt thrill be discharged in 12 months, by 
paying 1 dime the first month, 5 the second, &c. each 
succeeding payment being 5 times the last ; and what 
will the last payment be P 

Ans. /Ae debt is 6103515 dollars^ 60 ceniSy and tk€ 
last payment 48828 1 2 1 dollurs* 
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% 

3. A young man, well skilled in numbers, agreed with 
a rich farmer to work for him 8 years, only for 5 cents 
the first year, 50 the second, and so on, in a ten fold i)ro- 
portion ; what did his 8 years*^ labour amount to, and 
ijvhat did it cost tlie farmer a year ? 

Ans. his S if ears'' icork amounfed to 655555 dollars^ 
55 cents J zchich cost the farmer G9444 dollars. 44 J cotts 
a year, 

4- A butcher wantinsj to purchase 40 sheep for the 
market, a gentleman farmer told him that he would let 
him have the comjilement on these moderate terms, r/r. 
that he should gire him only 1 mill for the first sheep, 2 
J"or the second, 4 for the third. &c. doubling at every 
sheep : to which the butcher, (Iiinking to make a very 
good bargain, reaxlily agreed : what did the sheep cost 
the butcher, and how much did the last sheep come to ? 

Ans. the sheep cost the butcher 1099511627 dollars^ 
77^ cents^ and the last sheep came to 5 19755813 dol» 
larsy 88 cents^ 8 mills. 



INTEREST. 

Interest is a premium for the loai> of money, at any 
Kite per cent, per Annum agreed on. 
Principal is the money lent. 
Rate or Ratio is the sum per cent, agreed^ on. 
Amount is the sum of the principal and interest. 
Interest is of two kinds, simple and compound* 

SIMPLE INTEREST.* 

Simple Interest is that, which is allowed only for the 
principal lent. 



* Commission, Brokerage, Insurance, Stocks, and, in 
general, whatever is rated at so much per cent, are cal- 
culated by Simple Interest. 
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Rule.* 

1. Multiply the principal by the ratio, divide the pia* 
duct by lOOj and the result will be the interest for om 
yt*ar. 

2. Multiply the interest for 1 year by the number oJ 
years, and the product will be the answer for that time, 

3. If there be parts of a year, as months or dayr-, 
work by practice or simple proportion. 

Examples. 

I. What is the interest of L. 350 10^. bd* for 4| year?>| 
ttt 6 per cent* per Annum ? 

L. s. d, 

350 10 5 

6 





2i*03 2 6 
20 






0-62 
12 






7-50 
4 




j&. s. 

21 


2-00 
cL 

7\ Interest for 1 year, 
4f 




84 2 

10 10 


6 Do, for 4 years* 
31 Bo. for \ year. 


• 


94 12 


9f ^The Answer, 











* The Rule is evidently an application of Simple Pro 
portioa and Practice. 
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2. What is the interest of L. 79 lo.c. for 1 year, at 6 
^r cent, ? Ans. L. 4 15 8 1 p 

3. What is the interest of L. 98 9^. 6(/. for 3 years, 
a.t 6 per cent, f Ans. L. 17 1 h. 0VW* 

4* What is the interest of L.119 for 4 years, at 4^ 
percent. ? Ans. L/il 8*. \^<L 

5. What is the interest of L.120 for 3 months, at (5 
percent.? Ans. L.l lOy. 

6. What is the interest of L.300 for 7 mo;;ths, at 3 
per cent. ? An«. L. 14. 

7. What is the interest of L. 400 19.v. 9(/. for 14 
months, at 6 per cent. ? Ans. L/i8 1 4 2^V* 

8. What is the interest of L.800 for 16 months, at 9 
per cent, per Annum ? Ans. L. 96. 

9: Required the interest of L. 1409 10 j. for 20 
months, at 3 per cent, per Annum. 

Ans. L. 70 9^. 6rf. 



Twelve months, in calculating interest, are allowed to 
a year ; therefore, when the rate is 6 'per cent, multiply 
the principal by one half the given number of months, 
tlien divide the product according to the rule, and the 
quotient will be the interest, for the whole number o£ 
months. Hence, • 



^91 
8 



AVhcn 
the rate 
per cent, is 



< 



6 
4 
3 
2 

H 

L 1 J 



multiply 

^thc princi-'< 

pal by 



T 

2 
I 



of the given num- 
ber of :iionlhs,then 
divide the pro- 
y V duct as the rule 
i~ 'directs, and you 
will have the 
answer for the 
time. 



P2 



4 

X 

7 

8 
t 

L TX J 
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10. What is the amount of L. 240 for 21 months, at 
4 per cent, per Annum ? Ans, L. 256 16. 

11. What is the amount of L. 348 16^. 4d. for 8| 
years, at 5| per cent, per Annum ? 

Ans. L. 524 6 3 l-^^qrs. 

12. What is the amount of L. 685 for 16 years, 11 
months, and 21 days, at 6 per cent, per Annum ? 

Ans. L. 1382 13 5fJ,. 

SIMPLE INTEREST BY DECIMALS. 

Rule.* 

Multiply together the psincipal, ratio, + and time, and 
it will give the interest required. 



* The following Theorems will exhibit all the possible 
Cases of simple Interest, where jjzzprincipal, r;z:ratio, 
/zrtime, and aiziamount. 

a 

1. prt-{-pz:za. 2. -^-^ -^p. 



a — p 
3. rrr. 



pt 



a — p 

4. — '-ZZ/. 
pr 



■f Ratio, in decimals, is the simple interest of L..1. or- 
1 dollar, at the rate per cent, agreed on. 

^^•02 



Thus, the ratio, at^ 



f 2 '^ 












3 






31 






4 


^jper cent. 


'"i 


5 


1 




5i 






6 


' 




L6iJ 


/ 





•025 

•03 

•035 

•04 

•045 

•05 

•055 

•06 



SIMPLE INTEREST. i7S. 

ExAMPLESr 

Iv What is the interest of L. 825 10*. for 2 years,^at 
6 per. cent, per AoBum ?• 

■ 

825'5 
•06 



49 ':530 

99-060 
20 



1-200 
12 



2/400 

Jns. L.99 Is. 2f<^. 

2. What is the interest of L.125 15s. for 6 years, at 
it^ per cent, per Annum ? 

Ans. L. 41 9^. ll^d. 

3. What is the interest of 227 dollars for 3 years, at 
a per cent. ? Ans. 34 dollars and 5 cents. 

4. Required the interest of 435 dollars and 25 cents, 
at 6 per cent, for 4 years. Ans. 104-46. 

5. What is the interest of 984 dollars and 5 dimes 
for 7^ ycarSj at G per cent. ? 

Ans. 443 dollars, 2 c. 5 m. 

G. What is the interest of 548| dollars for 10 years, 
at 6| per cent, per Annum ? 

Ans. 356 dollars, 68 cents, and 7} mills. 

7* What is the amount of 400 dollars and 87 cents 
fon 5 1 years, at 6 per cent, per Annum ? 

Aus. 539- 170^ij Dollars. 



1765 SIMPLE INTEREST- 

To calculate interest for days. 

Rule 1. 

Multiply coatiBually the principa], ratio, and time ^ 
thea dlTidc by 365, and the result is the answer. 

Examples. 

1. What is the interest of L. 345 14^. for 73 day$^ 
at 6 per cent, per Annum ? 

345-7 X-06X 73^.^^ ^ ^ ^„, 

365 

2. What is the amount of 200 dollars for 292 days^ 
at 6 per cent ? Ans. 209 D. 60 cents. 

Rule 2.* 

When the rate is 5 per cent. Multiply the principaT 
by the given nuiuber of days ; divide the product by 
7300, and the quotient is the answer. 

Example. 
What is the interest of 465 dollars and 45 cents for 
300 days, at 5 per cent, per Annum ? 



465-45x300 ^^gj^ 1 d. 2 c. 8^m. the Anszser. 
7300 ^ 

Rule 3. 

When the rate is 6 per cent, per annum. 

Find the interest at 5 per cent, by the last rule ; then, 
add one fifth of the result to itself, and the sum is tho 
answer. 




* 7300 is the number of days in which any sum, at 5 
t. per annum^ will double ; and it is found thns, 
JL, d, L. d. 

6 ; 365 M 100 : 7300. 
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£.%AMPLE. / 

What is the interest of 219 dollars for 146 days, at 6 
per cent, per Annum ? 

219 
146 



1314 


• 


3066 






5 


73 00)319 74(4-38 


292 


•876 

• 


277 


5*266 the. Jm. 


210 





584 
584 



DISCOUNT. 

Discount is an allowance made for the payment of any 
sum of money before it becomes due ; and is the differ- 
ence between that sum due some time hence, and its pres* 
ent worth. 

The present worth of any sum or debt due some time 
hence is such a sum, as, if put to interest, would, in the 
time and at the rate per cent* for which the discount is 
to be made, amount to the sum or debt, then due. 

Rule 1. 

1. As the amount of L. 100 for .the given rate and 
time is to L. 100/ so is the giren sum or debt to the 
present worth* 

2. Subtract the present worth from the given sum^ 
and the remainder is the discount required. 

Rule 2. 
As the amount of L.lOO for the given rate and time is 
to the interest of L.lOO for the same time; so is the giv- 
ea.sum or debt to the discount required. 



k 
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Examples. 

1. Wliat is the discount of L. 41.3 15*. due 2 yeari 
hence, at 5 per cent, per annum ? 

Bi/ Rule !► 

Int. ofL.lOO ? — . 2/ 5 

f^r annum. §- \ years. 

10 
Add 100 

■ It* Ij* S» 

As JL.iio : 100 :: 413 15 
20 20 



2300 8275 

100 
L. 

22|00)8275|00(375 
66 

167 
154 



185 
132 



3 

20 

22)60(2^ 
44 



L. 415 15 Gfteh sum. 16 

L. 376 2 8A Present worth. 12 



37 12 3tV Discount or Ans. 22) 192(8^(/; 

176 



I6t^ 



©ISCOUNT. 
B^ Rule 2. 

As 110 : 10 : : 413 is 
20 20 



170 



2200 



8273 
10 



L. 

22|00)827|50(3r 
66 

167 
154 

135 
20 



«2l0)270|0(12x, 
22 

50 

44 

f 6 

12 

22)72(3 Arf. 
66 

6 
Ans. L. 37 12*. 3tt^. the discount required^ 



2. What is the discount of L. 800 which is due 3 years 
hence, at 6 per cent, per annum P 

Ans. L. 122. 0*. Sr^cL 

3. What is the present worth of L. 240 due 4 years 
hencc; at 6| per cent, per Annum ? 

Ans. L. 190 9s. 64zd* 



ISO I>ISCOUNT. 

4. Required the ready money, ^vhich will discharge a 
debt of L.450 due 4 years and 7 months hence, at 6 per ; 

<ent. per Annum ? 

Ans. L. 352 1*8^. 9d, 3f^qr, 

DISCOUNT BY DECIMALS. 

Rule.* i 

As the amount of L. 1 for the given rate and time is to I 
the interest of L. 1 for the same time ; so is the given 
sum or debt to the discount required. 

Note. Subtract the discount from the given sum and ; 
the remainder is the present worth. 

'Examples. 
1. What is the discount of L. 700, due 2 years hence, 
at 6 per cent, per Annum ? 






*06x24-l=:l*12=ra7WOMn^ of L. I for the given rate 
4ind time, 

1j% luu JL/. 

As 1-12 : -12 :: 700 : 

700 



1 * 12)84-00(75 L. the discount ) 
78 4 required. J 



660 
560 



* Let arramount of any debt, |>rrpresent worth, rzz 
ratio, and fzzrtime ; then will the following Theorems 
exhibit all the possible Cases in discount at simple inte* 
rest. 

I- zrp. II. pri^pzza* 

rt+l 

a—p a—p 

III. — -:=zr. IV. zzt. 

pt pr 
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3. What is the discount of 3601 doUars, due 4 years 
lience^ at 6 per cent, per annum ? 

Ans. 69 D. 77 c. 4VTm- 

3. What is the present worth of 990^ dollars, due 9 
years and 10 months hence, at 6| per cent ? 

Ans. 739 026VTrTD. . 

4. How much money will discharge a debt of 2000 
dollars, which is due 2 years, 5 months, and 18 days 
hence, discounting at 6 per cent. ? 

Ans. 1742 D. 16tttC* 



COMMISSION. 

Commission is an allowance of so much per cent, to a 
factor or correspondent abroad, for buying and selling 
goods for his employer. 

Examples. 
1. What comes the commission on L. 609 18 4d. to, 
at 2| per cent. ? 

X. s» d. 

669 18 4 

^ . 2| 



1219 16 
304 19 


8 
2 


15-24 15 
20 


10 


4-95 
12 




11-50 
4 




2-00 


Ans, Ir. 15 4^. ii|(f. 



f 
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BROKERAGE. 



S. What most I allow my factor for disbursing on 
my account Xr. 450 IO5. at ^| per cunt. ? 

Ans. L.12 7 9 Ifqr. 
3. My correspondent recciTcs 2400 dollars to lay 
out. after deducting his commission at 3| per cent. , what 
docs his commission amount to ? 

♦Ans. 83 D. 9d. 5c. 64^ m. 



BROKERAGE. 



Brokerage is an allowance of so mnch per cent* to 
agent called a broker, for assisting merchants or factors 
in purchaspg or disposing of goods. 

Examples. 
1. What is the brokerage of L.'535 15 9d, at lbs, 
or L.| per cent. ? 

s- jL. 5. d. 

10 I i 



1 
'i 


535 


15 9 


X 

2 


267 
133 


17 10| 

18 11| 


* 


401 
20 


16 9| 


-0-36 
12 




4-41 
4 


Ans. L. 4 4 i ' 67 <7r4 


1-67- 





• Since his commliCon is to be deducted from the money which 
he received from me, it is evident that I ought not to pay him com- 



Buying and selling of stocks, iw 



% What is the brokerage of L. SOO at ^ j or cent. ? 

Ans. L. 7. 

3. If a broker be aiJowed 1 j per cent. ; ^hat is his 
demand for selling goods to the amount of 12(X) doU 
Idrs? An}>. 13 dollars. 



BUYING AND SELLING OF STOCKS. 



Stock is a genera] name for public funds^ and the buy. 
hig and selling of certain sums of money in those fund^ 
is not uniuual. 

Examples. 

1. What is tlie perchase of L.300 bank stock, at 
S4y-per cent ? 

L. L. 

300 

30 
15 

1 lo: 



10 


I 


5- 


T 

2 


I 


I 


2 


f O 



Subtract 46 10 



L. 253 10 the Anszcer. 

2. WTiat is the purchase of L. 100& bank stock at 
94 per cent. ? Ans. L. 94(J. 



x3^i£on on his own money, which, however, is fometimes unjufUy" 
pjaotifed; therefore, 

D. D, D. JD. 

As 103*625 : 3-624. : !. 2100 :' d3' 956^1^, 
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INSURANCE. 



3. What is the purchase of L. 2500 in the Portg- 
inouth union bank at L. 1^0^ per cent. ? 

Ans. L. 3018 15. 

4. What does 15000 dollars capital stock, in Salem 
bank, amount to, at 125| per cent. ? 

Ans. 188061 dollars. 



INSURANCE. 



Insurance is an allowance of so much per cent,^ ma4o 
to ccrtun persons w)io engage to make good the loss of 
houses, ships, ^c. which may happen by fire, Sfc. 

iBxAMPLES. 



1. What is the insuran(;e of 3000 dollars, at 13| per 
cent. ? 

Or thusy 
3000 

13| 



D. 




D. 


10 




3000 


2 


300 


1 


< 


60 


i 


■: '• 


30 
15 



39000 
1500 



405 



405-00 
Ans. 405 dollars. 



% Wh^t is the insurance of 4 50Q dollars, ai 20|; per 
cent. ? Ans.. 933 D. 75 c. 



3. What is th^ insurance of 12000 dollars,' at 30 per 
cent. ? Ajas. 3600 dollars. 

4. What is the insurance of a ship and cargo^ v^ued 
at 240000 dollars, at 45| per cent ? , 

Ans. 110X00 dQHars.. 



I 



I 



COMPOUND INTEREST. IM 



COMPOUND INTEREST. 

Compound Interest is that, which arises from the in. 
t6Tcst being added to the principal, and becoming a part 
thereof, at the end of each year. 

Rule. 

1. Find the amount of the giyen principal, for the 
first year, by simple interest; then this amonnt will be 
tL% principal for the second year ; of which, find the a- 
mount for the second year as before ; and so ou, 
through every year to the last. 

2. Subtract the given principal from the last amount, 
and the remainder is the compound interest. 

Examples. 

1. What is -the compound interest of L. 400 for 4 
years, at 6 per cent, per annum ? 

Principal L, 400 

Rate of interest. 6 

2400 

L. 

Principal for the 1st. year 400 

Interest of ditto 24- 

« 

Principal for the 2d. ^ar 424 

25-44 
20 

8 • 80 
12 

9- 6a 

4. 
• 2-40- 



\l 



IM COMPOUND INTEREST. 

L. 

Principal for ike ^. year ....... . AHA 

Imterett for do 25 & 9f 

Prindpaifor the3d.yeaf... 44» 8 9| 

6 



^'96 12 9 
20 



19-32 
12 

3-93 

4 

3-72 

Principta for the 3d. i^ar 449 8- 9| 

In:erest for do 26 19 3| 

Principal for the 4th. jffiar 476 8 . 1| 

6 

^ 28-58 8 7i 
20 

11-68 
12 

8-23 

X* ^. do . 

Principdl for the 4th year 476 8 ij 

Interest for do 28 11 8 

Amount for the 4th. year. 504 19 9|:, 

Subtract the first principal. ...... 400 

The compound interest y or ^ ^ 104 19 9^ 



Ansmr required. ...... .5 * "" " '"'^ *" "'^ 

# 






I 



COMPOUND INTEREST^ 



lar- 



Or thusy 



5 


t 

TV 


1 


I 

r 






5 


t 


1 


I 
T 


5. 


I 


1 


I 

T 


5 


s 


1 


I 

T 







40Q 

20 
4 

21 
4 



Principal* 



4 

4, 9| 



Amount for the let. j/ear^ 



449. 8 9i Ditto for the U. 
22 9 5i 
4 9 10| 



476 8 li Do. for the id^ 
23 16 41 



4 15 3| 



504 16 9i Do. for the Ath. 
400 



i. 104 19 9J /A« Answer. 

% Wliat is the amount of L. 240 for 5 years, at 5 
per cent, i^er annttm, compound interest ? 

Ans. L.306 6 l*rf. 

3. What is the compound interest of L. 120 10;. for 
t years and 7 months, at 6 per cent, per annum ? 

Ans. L.56 8*. 2^(/. 

4^ Required to find the several amounts of L. 60 pay. 
able yearly, half yearly, and quarterly, being forborn 3j 
years, at 5 per cent, per annum, compound interest ? 



Ans. L. 71 3^ lO^rf., L.71 d$. 44d, and L. 71 
7s. lO^d. 
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OOMPOUNI> INTERESIl 



COMPOUND INTEREST BY DECIMALS.^ 



Rule.* 

1, Find the amount of' L. 1 for 1 'yeai* at the- given ^ 
rate per cent, 

% Involve the amount thus found to that power^ 
whose index is denoted by the number of years. 

3, Multiply this power by the principal, orvgiv en - 
sum, and the product will be the amounts 

4. Subtract the principal from -the amount^ and the 
remainder is the interest. 



rzramount of L. 1 for 1 year at the given 

XB.te per cent* 
prrfprincipai. 
izzinterest. 
t zztime. 
^mczamount for the time. 



* Let < 



Then the following Theorems will shew the solutions 
of all the cases in compound interest. 



1« pr :z:m. 



m 
III. -=:«. 

r 



II. pr^ — p:zzu 
—t 
m 
IV. — =:r. 

V 



Or the Theorem for the time, as well iEts for air the oth* 
er cases, may be given by logarithms, as follow : 



I# tX^og, r-^log. pzulog, m* 



II. log. m—txlog. r=log. p. 

log, m — Idg* p. 

III. ' ' ' z zlog, u 



I 



COMPOUND INTEREST. 189 

Examples. 

1 • What is the compound interest of L. 300 for 4 
years, at 6 per cent, per annum ? 

\' 0^ z=, amount of L.lfor \ vmr^ att 
1*06 [perce/i^ 

635 
106 

1 • 1235 
106 

67416 
11236 

1' 1910m 
1*06 

7146090 
1191016 

>|, W I ■ ■•■ ■ 111! - * 

1 • 26247696 = 4th. pow$r of X. 1 * 06. 
300 z=; principai* 



378*7430&a00 = amounts 
300 



78-74308800 = Ir. 78 14*, 10|d. ihe Ans. 



log, m — log, p 

IV. « =t.. 

log, r. 

If the amcmnt of any -fmn be required for the parts of a year, it 
may be determmed as follows : 

Frfiy When th^ time it any aliqu§t part of a year 

Rule. 
1»* find the funpuat pf h» l for \ year at the nxtfer anu 



•i' 



■^ 



iQQ COMPOUND INTERESTT 

2. What is the compound interest of 200 dollars for 
4 years, at 6 per cent, per annum ? 

Ans. 52 D. 49 c. 5 A^f ni. 

3. What IS the amount of 375y dollars for 6 years,. 
ftt 5 per cent, per annum, compound interest ? 

Ans. 479 D. 2 d. 4 c. 3 m* 

4. What is the amount of 480 dollars for 6| years^ 
Gtt 6 per cent, per annum, compound interest ? 

•Ans. 701 D. 31 1 cents* 



DISCOUNT Br COMPOUND INTEREST. 



i 



Divide the giren sum or debt hy that power of the a- 

mouat of L..1 for 1 year, denoted by the time, and the 

1 



& Extract that root, of this amount, whofe exponent is equal t<y 
the aliquot part, and it will be the amount of L. 1 for the givea 
time. 

S. Multiply the lad amount by the given principal, and the pro-^ 
&ct is the amount required.- 

Secondly^ HHfen the time is not an alijustfart of a year* 

Rule. 

I. Find the amount of L. 1 for I year as before, and the S65th.-- 
root of it will be the amount for one day. 

2.. RjUfe this amount to the power, whofe index is equal to the * 
number of days in the given time, and it will be the amount of 1^ 1 
for that time. 

3. Multiply the laft amount by the principal, and the product 
will be the anfwer required. 

Note, To avoid axtra(5ting" very high roots^he J*ame may be 
performed much eafier by logarithms, thus : divrefc the logarithm of 
the amount of L. 1 for 1 year by the denominator of the aliquot 
part, and the quotient will be the logarithm of the root fought.* 

* Let mzrsum or debt to be discounted, and the other 
letters as before, then will the following Theorems ex-- 
press gil the cases in this Rule. 



ANNUITIES. 



101 



quotient will be the present worth, which, irubtracted 
from the given sum or debt, will leave thu discount. 

Examples. 

1. What is the present worth and discount of L. 150 
due 3 years hence, discounting at 5 per cent* per annumy 
compound interest ? 



L. 



105| =1157625) 150000000 ( 129575 = L. 129 
11*. 6d. present worthy and L. 150 — L. 129 11*. 6d. 
^zzL, 20 8^. 6d. discounts 

2. What is the discount of 4000 dollars, due 4 years 
lience^ at ^ per cent, per annumy compound interest ? 

Ans. 8311). 62 c. 6 m. 



ANNUITIES. 



An Annuity is a sum of money payable every year for 
Sl certain number of years, or forever. 

When the debtor keeps the annuity beyond the time 
of payment^ it is said to be in arrears. 



.•p. 



I. 



m 



~p. 



II. pr zzTOT. 



m t 
III. — =:r. 

-Whicli being continually divided by r, till nothing re- 
main, the number of these division's will be equal t6 /, 
iand that root of r/ whose exponent is denoted by t^ is c- 
q^Tial io r. 
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ANNUITIES. 



The sum of all the annuities for the time they hate 
been forborn, together with the interest due upon each, 
is called the amount. 

If an annuity be to be bought, ot paid all at once at 
the beginning of the first year, the price, which ought to J* 
be given for it, is called the present worth. 

Tojind the Amount of an Annuity at Simple Interest c 



Rule.* 

1. Find the sum of the scries 1^ 2^ 3^ 4, &c, to the 
number of years less one. 

2. Multiply one year's interest of the annuity hy this 
sum, and the product will be the interest due upon the , 
annuity. 

3. To this product "add the rectangle of the annuity 
and time, and the sum will be the amount required. 



* Let n be the annuity, r the ratio, t the time, and a 
the amount. 

Then will the following Theorems gite the solutions 
^f all the different cases. 

nrt^ — nrt 

* I. -^ntz=:a 



11. 



2 
2 a _ 



n* 



f*r+2^— rt 



- 2a — 2f» 
til. r =r. 



iv. 



in the last Theorem d 



nt 


% 


-nt 






2 


2a 




d 




+ 


- 


nr 


- 


4 



r 



d 

2 
2« — nr 



nr 



ANNUITIES IDS 

Note, When the annuity is to be paid half yearly or 
' quarterly ; then take, in the former case, half of the an. 
nuity, half of the ratio, and double the number of years ; 
but, in the latter case, take one fourth of the annnity, 
one fourth of the ratio, and four times the number of 
years, and proceed by the rule. 



Examples. 

1 . What is the amount of an annuity of L. 60 for 6 
years, alloMfiUg simple interest, at .6 per cent, per an* 
num '? 

l-4-24-3+4+5i=:15rz5Mm of the number of years ks$ 
one* 

L. 3 \^s.zz:\ yearns interest of the annuity. 
5 



18 
3 



54 zr Khoie interest due* time > 

Add 360 =: 60x0=:annuity multiplied by (heS 

L. 414 rr amount required, 

2. If a salary of 500 dollars remain unpaid 8 years ; 
^rhat is the amoiyit, at 6 per cent, per annum^ simple 
interest ? Ans, 4840 D, 

3. What will an annuity of 800 dollars amount to in 
10 years, at 5rpcr cent, per annum ? 

Ans. 9800 Dollars. 

4. What is the amoiint of an annuity of 600 dollars 
for 9 years, to be jiaid by half yearly payments, at 6 per 
cent, per annum ? Ans. 6777 D. 

R 



194 ANNUITIES. 

To find ihe present Worth of an Annutti/ at Simple 

Interest, 

Rule.* 

Find the present worth of each year by itself, dis- 
counting from the time it becomes due, and the sum of 
these will be the present worth required^ 



* The purchasing of annuities at simple interest is in 
the highest degree unjust and absurd. The truth of this 
assertion will evidently appear in this single example, viz* ; 
The price of an annuity of L. 30 to continue 40 years ; 
discounting at 6 per cent, per annum^ will, by either of : 
the above Rules, amount to a sum of which one year's 
interest only will exceed the annuity. \ 

Would it not, therefore, be highly inconsistent to git^ 
for an annuity to continue only 40 years, a sum of mon- 
ey wiiich would yield a greater interest forever ? 

The estimation j>f annuities at simple interest is given 

chi ellv for speculation. 

• 

The most equitable way of purchasing annuities is at 
compound interest. 

Let |?rrp resent worth, and the other letters as before. 



r 



Then < 



11 1 1 

nX + 1 —^S^C.to =p, 

1+r l+2r l+3r 1-f/r 



111 1 

p-. h '\ yS^cto rrfh 

l+r 1+^r l+3r l+iTr 

The other two Theorems for the rate and tane cannot 
be given in general terms. 



ANNUITIES* W6 

1 . What is the present worth of an annuity of L. 40 
to continue 5 years, discounting at 6 per cent, per o/i- 
num^ simple interest i 

L» If Lw jU, 

106 : 100 :: 40 : 37'735S=presentaorthfor 1 t/ear. 

112 : 100 :: 40 : 35-7142=: 2yearj!. 

118 : 100 :: 40 : 33-8983= 3 years. 

124 : 100 : : 40 : ^-iSSOzz 4 years. 

130 : 100 : : 40 : 30-7692= 5 years. 

170-37a5=L. 170 7*. e^jd.^pres^ 
cjil zsorlh of the annuitif required, 

2. What is the present worth-of an anauity or pension 
of 500 dollars to continue 6 years, at 6 per cent, per art'* 
numy simple interest ? Ans. 2497 D. 34 c. 1 m. 



Tojind the Amount of an Annuity at Compound 

Interests 

Rule.* 

— ■' ' ' ' ' ■ I ■■ I M II ,iia, ,..^r 



* Let rzrrate or amount of L. 1 for 1 year, and the 
other letters as before. 

Then will the following Theorems exhibit the solutions 
of all the cases* 



r — 1 ar — a 



I. — — Xn=a* II. "1 
r— 1 r— 1 



'.Hi 



HI. zzrJ 

n 



1 



196 ANNUITIES; 

1 . Make 1 the first term of a geometrical progtessioD, 
and the amouat of L. 1 for 1 year at the given rate per 
cent, the ratio. 

2. Carry the series to as many terms as the number of 
years, and find its sum. 

3. Multiply this sum by the given annuity^ and the 
product will be the amount required. 



Examples* 

1. What is the amount of an annuity of L. 60 for 4? 
years, allowing compound interest, at 6 per cent, per an^. 
num ? 



5 
14-106+1-06I 4-106 =4-374616. 

4-374616 == Sum. 

60 = Annuity, 



262-476960 
20 

9-539200 
12 

6 • 470400 
4 



l- 881600 

Ans. L. 262 9^. 6{d. 

2. Find the amount of an annuity of 80 dolors for 5 
years, at 5 per cent, per amium^ compound interest. 

Ans. 442 D. 5 c. 0\m. 



Which being continually divided by r till o remain, the 
number of divisions will be equal to t. Or, that root of . 
it^ whose expotientis equal to./^ will be equal to r. 



ANNUITIES* 107 

3. If 120 dollars yearly rent, or annuity, be forboni 
8 years ; wkat w'di U amount to,* at 6 per cent, per anm^ 
fhum^ compound interest I 

Ans. 1187 D. 69 c. 0fii. 

Tojindthe present Worth of Annuities at Compound 

Intereat* 

Rule.* 

I; Divide the annuity by the rdtio, or amount of L. V 
for 1 year, and the quotient will be the present worth of 
Fyear's annuity. 

S. Divide the annuity by the square of the ratio, and 
Die quotient will be the present worth of the annuity for 
two yesLTB. 



* Let/jnrpresent worth of the annuity, and the other 
letters as before. 

Then the following Theorems, where the purchase of" 
annuities is c(>Qcernedy . will express the sohitioas of &U 
the ca^es. 

t 
r —1 

I. jiX =r^. 

^4-1 t 

r — r* 

^+1 t 
r — r' 
11. uX ■ zzm 

t 
r — 1 
n t 

ui. ==- — =r- 

p-^n — pr 
"whichbcin^, divided by r till o rinnain, the number of 
those divisions will be equal to t. or the root of r', whose 
index is equal to t^ will be equal to r. 

Ra 



k 



198 annuities; 

3. Fiad, ia like manner, the present wortb of each: 
year by itself^ and the sum of all tiiese is the answer. 

Examples. 

1. What is the present worth of an annuity of L.50 
to continue 4 years, discounting at 6 per cent, per «»- 
ftum, compound interest ? 



I -06 



Jfaiit a 1 •06)50 -000000 {^T'l69Ss=^pftsent'wcrih/or\yittr. 

* 1 •1236)50 0000000(44-4998= 2years^ 

1 -Oe) » 1 '191016)50 '0000000(41 •9809« Syairs. 

1 061 » 1-26247696)50 0000000(39*6046= . 4yearr. 



173-2551 = 1..173 59. Id. 

::izzokola present worth of the annuity required. ' 

% What is 40 dollarsper annum to continne 20 years, 
worth in })resent money^ at 6 per cent* per annunij com- 
pound interest I Ans. 458 J9. 79 c. 6f m*. 



Tojind the present Worth of a Freehold Estate or An* 
nuiti/ to continue forever y at Compound Interest. 

Rule.* 



* The following Theorems exhibit all the variedes in: 
this Rule. 

I. 



n 








— 




r—l 


=p. 
' n 




II. 


r- 


-1 XJP=:«. 


III. 


e 


+ 


l=r. 







ANNUITIES; 19^ 

As the rate per cent is to L. 100 ; so is the annuity, 
•r yearly rent to the value required* 

JEXAMPLES. 

1. An estate brings in annually L. 80 ; what woald it 
sell for, allowing the purchaser 4 per cent, compound in*. 
terest for his money ? 

4 ; 100 : : 80 : 

80 



4)8000 



L.2000 the Jufi 

2; What is the price of a perpetual annuity of 160- 
dollars, discounting at 5 per cent, compound interest ? 

Ans. 3200 dollars. 

3. Required to find the value of a freehold estate, 
which brings in 200 dollars a year, allowing the buyer- 
6 per cent, for his money ? 

"^ Ans. 3333^ dollars* 

To find tlw present Worth of an Armuity^ qr FreeholcT 
Estate in Reversion, at Compound Interest* 



The price of a freehold estate, or annuity to continue 
forcY^r, at simple interest, would be expressed by 

1 1 1 1 

-| J- f- ■ — , Sfc. without end ^ 

l+r -l-f2r l+3r \+Ar 

but the sum of this series is infinite, which shews the ab-^ 
sirrdity q^ using simple interest in these cases. 



20a ANNUITIESi 

Rule.* 

1. Find the present worth of the annuity as thougfi it 
were to be entered on immediately. 

2. Find the present \rorth of the last present worthy 
discounting for the time between the. purchase and the 
commencement of the annuity^ and it will be the answer 
required. 

Examples. 

1. Suppose a freehold estate of L. 30 per annum ta < 
commence 3 years hence, were to be sold ; what is its- 
Talue, allowing the purchaser 5 per cent. ? 

5 :'ioo :: 30' 

30 



6)3000 



an immediateh/^. 
3 



I*. 600zzpresent "worth if entSred'^ 



and 1-06 =1 • 1 57625)600 •000000(51 8^ SOaSizL. 5 1 8^ 
6s. 0\d.zr.present worth of h, 600 for 3 years^ or the' 
vdhole present worth required. 

2. The reversion of a freehold estiite of 120 dollars 
^er annum to commence 4^ears henccj i» to be- 'sold ; • 



*The following Theorems shew all the cases under this 
Bjile. 

ft' ^ _«» 

1. ^^p} ^^ett change p ' into iH; and "^ P* 

r— 1 r 

prr — pr 
H. gr =::2n; then change m intojp; aad =z«* 



l_k 



.Ar. 



POSITION- aoi 

vhat is its worth ia rcfrfy money, allowing the purchaser 
Qper cent. ? Ans. 1384i>. 18 c. 7«i. 

3. Which is the most advantageous, and how much^ 
a term of 8 years in au estate of 240 dollars per annum^ 
or the reversion of such an estate fotevcr, after the etpi- 
ration of the said 8 years^ calculating at the rate of 6 
per cent^ compound interest ? 

jins. the reversion is more advantageoua than the first* 
Mvm of a years by 1010 D. 30 c. 



POSITION; 

Position is a rule, by. which, from false or supposed^ 
numbers taken at pleasure^ the true ones are discovered^, 
and is distribnted into two kinds ; single and double^ 

SINGLE POSITION. 

Single Position is that, which teaches to resolve those ^ 
questions, whose sesults are proportional to their suppo* 
sitions. 

RuLe. 

1. Take any number, and perfoian the same operations 
with it, as iare described to be performed in the question. 

2. Then say, as- the result of the operation is to the 
result in the question ; so is the position to the answer 
required. 

Proof. 

Add the several parts of the answer together, and if 
the sum be equal to the result in the question^ the work, 
is right. 



^qS^ POSITION* 

Examples* 

1. A. 6, and C share L. 240 among them ; A^s sliair&r 
i$ double to that of B's, and B\s share is triple of C^s ^ 
il'hat is the share of each.? 



Suppose A^s share to be L, 00 

Then uill B's = ^-f =z 45 

And Cs =;: V = 15 







U 150 Sum. .'i. 


J$ 150 : 

90 


240 
144= 


L. 

: : 90 : 


15!0)2l60l0(: 
15 


zuts sharcjt^ 


66 
60 






60 

6a 




a 


• • 

Consequently 'i* 
And V 


nil 


72=rB'^.. 
24 = C's. 


/ 


L.240 Proof. 



2. A School-master being asked how many scholars 
he had, replied, if I had as many more as I now have, 
half as many, one fourth and one eighth as many, I 
should then have 115 ; how many scholars had he ? 

Ans. 40. 

3. A person, after spending f, |, and -f of his money^, 
had li. 52 left ; how much had he at first ? 

Ansi LV240;- 
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4. A certain sum of money is to be diyided between 
4 men, in such a uianncf, (bat A &hall bave 4^, B j) C-f, 
and D the remainder, « whicli is L. 20 ; what is the sum ? 

Ans. X. 400. 

5. A and B discoursing concerning their ages ; B said 
bis age was twice the age of A ; C sdid bis age was twice 
the age of both, and that tht sum of their ages was 96 ; 
what was the age of each ? 

Ans. A's 10, B's 20, and Os 60. 

6. Wha.t number is that, which being increased by its 

i> f> i} T> ^^^ s> ^^^ ^^'^ ^'^ ^^ li^i^. 

Ans. 60. 



DOUBLE POSITION. 



Double Position is that, which teaches to resolve qaes« 
^ons, in which the results are not proportional to their 
positions, by making two stippositidns of fstlse aumbers. 



ft 



ULE. 



1. 'fake any two convenient nuinbers, and proceed 
ivith each, according to the conditions of the question. 

2. Find how much the results are diiferent from the 
result in the question. 

3. Multiply each errotir by the contrary supposition^ 
and find the sum and difference of the products. 

4. It the errours be a like, divide the difference of the 
products by the dift'erence of the errours, and the quo- 
tient will be the aftswer, 

5. If the errours be ur.'ike, divide the sum of the pro* 
ducts by the sum of the errours, and the quotient is the 
answer. 

Note 1, The Srrours are ^aid to bo alike, when they 



^04 POSITION. 

Tire both too great or too little ; and unlike^ when one is 
too great and ih& other too little. 

Note 2. When the errours are the same in quantity, 
"but unllkg in quality, half the sum of the Stippositions is 
the number required. 



Examples. 

1, A hdy bought lustring at 10^. a yard, and linen at 
3^. a yard ; the number of yards of lustring and linen 
was 16, and the whole cost L. 4 lOs. ; how many yards 
had she of each ? 

Suppose ^ yards of lustring^ value 60^. 
Then she must have % yards of linen y value 24 

Sum of their values 104 



So that the first err our is -f- 14 

^jlgain^ suppose she had 7 yards of lustring y, at 70*.. 
Then she iniMt have 9 yards of linen^ at 27 

Sum of their values 97 

So that the second.errour is + ^ 
Then 14 — 7:=:7z=zdtfference of the errours. 
Also Sx7zz.5Qzz:product of the first supposition 
and second err our. 

And 7 X l4ziz9Szi:product of the second supposition 
by the first err our, * 

And 98 — bQ:ziA^z:zdifferenc§ of the products. 
Whence 42-f-7 zz:6 zzyards of lustring,} ^jl ^ 
And 16—6 =lO=yards of linen, $ ^'^^ ^"^'. 

2. Two personffj A and B, laid out equal sums of 
money in trade, A gained 200 dollars and B lost 200 dol- 
lars, so that A's money is now triple of B's > what did 
each lay out ? . * Ans. 400 dollars. 
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.3. A labodrer was hired for 50 days upon this condi- 
tion, that for every day he wrjought he should receire 
60 cents, and for every day he was idle, should forfeit 20 
cents ; at the expiration of the time, he received in all 10 
dollars ; how many days did he work, and how many 
was he idle. 

Ans. He wrought 25 dcfys^ and was idie^S, 

4. There is a fish, whose head is 6 feet long ; his tail 
is as long as his head and half the length of his body, and 
his body is as long as his head and tail; what is the 
whole length of the fish ? Ans. 48 /eeif. 

5. Two persons, A and B, have both the same in- 
come ; A saves -f of his yearly ; but B, by spending 200 
dollars per annum more than A, at the end of 6 years, 
finds himself 1000 dollars in debt; what is their yearly 

"income, and what do they spend per annum ? 

Ans, Their yearly income is 166y dollars^ alsoy A 
spends 133y dollar s^ and B 333-f dollars per annum, 

6. Four merchants, A, B, C, and D, built a ship, 
which cost them 10000 dollars, of which A p^d a cer- 
tain sum, B paid 500 dollars more than A, i) paid 500 
dollars more than B, and D paid twice as much as A, B, 
and C ; they fixed her for sea with a cargo worth | of f 



s 



of the ship ; the outsits and charges of the voyage a- 
mounted to \ of -J- of her cargo ; upon her return, they 
found their clear gain to be ^ of -f- of | of ^ of the shipj 
cargo, iind expenses : please to inform me what the ship 
cost them, severally ; what share each had In her, and 
what, upon the final adjustment of their accompts, they 
had severally gained ? 

Ans, A owned 4to of the shipy which cost him 611^ 
dollar Sy and his share of the gain was 2044|- dollars ; 
JB owned -J- of the shipy which cost him llll^ dollar Sy 
and his gain was^7'2^ dollars; C owned 4-io of Ihe 
ship ^ which cost him V^\\\ dollars ^ anil his gain was 
5394-1- dollars^ and D owned ^ of the ship^ which coat 
iiim 6666^ dollar Sy and his gain wks *itZZ\ dollars, 

S 
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PERMUTATION AND COMBINATIONf. 

The Permutation of Quantities is the shewing how 
many Uiticrent ways any given number of things may be 
changed. 

This is also called Variation, Alternation, or changes ; 
'and the only thing to be regarded here is the order in 
which they stand; for no two parcels are to have all 
their quantities placed in the same situation. 

Tho Combination of Quantities \s the shewing how of- 
ten a less number t)f things can be taken out of a grea. 
ter, and combined together, without considering their 
places, or the Order in which they stand. 

This is sometimes called Election or Choice; and here 
^vcry parcel must be different from all the rest, and no 
two are to have, precisely the same quantities or things. 

The Composition of Quantities is the taking of a giv- 
en number of quantities out of so many equal rows of 
different quantities, one out of each row, and combining 
them together. 

Here no regard is had to their places *; and it differs 
from combination only, as that admits of but one row, 
or set of things. 

Combinations of the same form are those, in which 
there are the s^me number of quantities, and the same 
repetitions thu*: 'aabb^ ccff.^ eedd^Sce. are of the same 
form ; but ubce^ bike^ aaaby &c. are of different form9« 

PROBLEM L 

To find the number of permutations that can be madeqf 
any given number of thing Sy all different from one 
another, 

Ru LE. 

Multiply continually together all the terms of the iiat* 
ural series, from 1 up to the'given number, and the last 
product will be the answer required. 

Examples. 
1. How* mtoy* changes may be made with the let- 
ters abed .^ 
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1 

2 



2 
3 



24 Me ^n$. 

2. How many days can 6 persons be placed in a dlf. 
fierent position at dinner I 

Ans. 720.. 

3. How many changes may be rung on 10 bells, and 
vhat time would it require, supposing 10 changes to bo 
rung in 1 minute ? 

Ans. 3625800 changes, and 251 days, 19 hours. 

PROBLEM 2. 

jiny number of different things being given^ to find 
how many changes can be made out of them^ bif taking 
any given number at a time* 

Rule. 
Take a series of numbers, beginning at the number of 
things given, and decreasing by 1 to the number of 
things to bo taken at a time, and the product of all the 
terms will be the answer. 

Examples. 

1. How many changes may be made out of the 4 let- 
ters,, abcd^ by taking 3 at a time ? 

4 
3 

12 
2 . ■ 

24 
Or, 4 X 3 X 2 =z 24 tlie Answer. 

2. How many words can be made with 6 letters of 
tfie alphabet, admitting that a number of consonants may 
makea w-ord? Ans. 165765600*. 
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PROBLEM 3. 

Any number of things being given ^ of which, there cu'e,. 
several given things of one sort^ several of another^ 
Sec. to find how many changes can be made out of. 
them all. 

Rule. 

1. Take the series 1 , 2, 3, 4, &c. up to the number . 
of things giTen, apd find the product of aU the terms. 

2. Take the series 1, 2, 3, 4, &c. up to the number of 
the given things of the first sort, and the series 1, 2, 3, 4, 
&c. up to the number of. the given things of the second, 
.sort, &c. 

3. Divide the product of all the terras of the first series , 
by the joint product of all the terms of the remaining se* 
ries^ and the quotient is the answer required. 

Examples., 
1. How many variations may be m4de of the letters^ 
in the vf ord Netothathite ? 

1X2X3X4X5X6X7X8X9X10X11X12 (— num^^ 
her of letters in the wordXzr 479001600, 

1X2 (= number of e^s) zr 2. 
1X2 (zz number of h*s) zr 2. 
1X^X3x4 (i=z number of fs)r=:^4y 
«4 X 2 X 2=196)479001600(498^600 the Ans. 

384 

950> 
864 

860 
768 

921 
864 

576 
576> 
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2. What is the yariety in the succession of the foU 
lowing musical notes, foyfay sol^ soly la, la, mi^fa:^ 

Aus. 3360. 

PROBLEM 4. 

Tojind the changes of any given number of things, tak* 
en-a given number at a time ; in zehich there are sev^ 
eral given things of one sort, several of another, Sfc. 

Rule. 

1. Find all the different forms of combination of all 
the given things, taken* as many at a time as are required 
in tiie question. 

2. Find the number of changes in any form, by 
Problem..3d. and multiply it by the number of combina. 
tions in that form. 

3. Do the same for every distinct form ; and the sum 
of ^ all the products will be the number of changes rc« 
quired. 

Examples. 
1. How many changes can be made of erery 4 let- 
ters out of these 8, aablfbccc?' 



No, of 










No, if com* 


. - 


No, 


ofxbanges In 


forms. 




forms. 






binations. 


IX 


^X3x4z: 


each for m^ 
z24 


ut. 


b^ 


a,b^c. 


c'tt. 


c^b 


....4< 


." 


. 


— zr4. 



1X2X3 X4zi:^4 

^d. a*6% a*c*, 6*c% 3 <J — =6. 

lX2XlX'2zr 4 

lX2x3x4iz:24 
^i a^bc, b^ac, c^ab, ....3-^ — — :12. 



1X2 = 2 



4 X4=zl6 
Therefore <J 6x3=18 



12X3=:3i6 

70zz number of changes rcqiiked. 
S2 



SIO PERMUTATION. 

2. How many alternations can be made of every eight 
figures out of these ten } 4444332^61 ? 

Ans. 22260. 

PROBLEM 5. 

Tojind the number of combinations of any given num-m 
ber of things y all different from one another^ taken, 
' ony given number at a tims* 

Rule. 

1. Take*the series 1, 2, 3, 4, &c« up to the number 
to be taken at a time, and find the product of all the 
terms. 

2. Take a series of as many terms, decreasing by 1, 
from the given number, out of which the election is to.be 
made, and find the product of all the terms. 

3. J3ivide the last product by the former, and the quo- 
tient Will be the nuniLer sought. 



Examples. 

I. How many combinations can be made of 8 letters 
out of 12 ? 

lX2x3x4X5X6X7X8(=«M«i&er ^o betaken at 
a time) X 403^20. 

12X11 XiOx9X8X7X6X5(rz:5'awe number front 
12)=: 199 5 8400. 

4032;0) 1995840,0(495 the Ans. 
16128 



38304 
36288 

20160 
20160 

< ■■■ ■ ■ » 
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2. How many combinations caa be made of 4 letters 
out of the 26 letters of the alphabet ? 

Ans. 14950. 

PROBLEM 6. ^ 



To Jini^. number of combinations of any given num^ 
her o^^tkingSy by ticking any given number ai a time ; 
in which ^here are several things of one sortj several . 
of another-^ Sfc. 

1. Find, by Aal, the number of different forms, of< 
which the things, ta^be taken at a time, will admit, and 
the number of combiihUions in each. 

2. Add together '^tne number of combinations, thua^ 
found, and .the sum willibe the number required. 



k 
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• « ■ 

1; Let the things proposed!ih||3 aaad^&cctf y U Js re«-^ 
quired to find the number of combi9:ations which m^y be 
made of eyery 4 of these quantities. 

Terms. . Combinations .> 

1. aHya^c^ a^d^ b^a^ b^c^ b^d^ 6 

2. a» b\ «* c% jf^fy , 3 

3. a^ bc^a^ bdyd^cdl ^ 

b^ acyb"" ad, b^ cd>^ . ...9 

c* abj c^ ady c* bdj * . 

4. a^cc/. 1' 

* 

19 HZ num* 
iier of combinations required* 

2. How many combinations are there in aaabbbccdej 
taking 5 at a time I Ans. 13. 



! 



31^ MISCELLANEOUS QUESTIONS. 



PROBLEM 7* 

To find the compositions of any number, in an equaX' 
number of sets , the things themselves being all 

different. 

Rule. 

Multiply the number of things in eyery set continual* 
ly togtjthcr, and the. product will be the answer reiquired* 

Examples. 

I. Suppose there are 4 companies, in each of which 
there are 8 men ; how many ways may 4 men be chosen, 
1* out of each company ? 

8 

8 

64' 
8 

512 
8 



4096 the Ans. Or^ 8X8X8KS=4096. 

%. How many chances are there in throwing 6 dice ? 

Ans. 4&656, 



MISCELLANEOUS QUESTIONS. 

1. What part of %d. is ^ of 5rf. ? Ans. ^. 

2. What number is that, from which | being taken, 
the remainder will be \ ? Ans. i\, 

3. What number is that; to which if | of | of 4 be 
added, the sum will be 8 ? Ans. 6 J. - 
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4. There is a pole, -r^ of its length staAds in the 
ground, 8. feet of it in the water, and ^ of it in the air ; 
•what is the whole length of the pole ? Ans. 320 feet* 

5. What number is that, of which 1 St^ is 4 of it ? 

Ans. 32tV 

6. Two ships sailed from a certain port at the same 
time, one sailed due north 60 leagues in 2 days, and the 
other 45 leagues due east in the saipe time ; how far were 
thej assunder the second day ? Ans. 75 leag^ 

7. In an orchard' of fruit trees, ^ of them bear ap- 
ples, I pears, ^ plumbs, 40 of them peaches, and 30 cher* 
ries ; how many trees docs the orchard contain ? 

Ans. 840. 

8. Divide 400 Eagles among 20 men ; gire A 4 dimes 
more than B^ B 4 dimes more than C^ Sec, 

Ans. T's shareii:196D. 200. 

9. Bought 40 yards of broad cloth for four times a9 
many dollars, and sold it again for five times as much ; 
)s^t if it had cost me as mttdras- Is^ditfpr ;. what should. 
I have sold it for, to gain after the same rate ? 

Ans. 250 D.. 

10. The account of a certain school is as follow ; viz* 
-rV of the school study geometry, -{• learn grammar, 4 Jeam. 
axithmetic, ^ learn to write, and 5 learn to read ; whatis^ 
the numbi^r of each ? 

Ans. 5 geometers, 10 grammarians, 40 arithmeticians^ 
20 w^riters, and 5 readers. 

* 1 1* A and .B together can do a piece of work in 40. 
days ; with the assistance of C, they can do it in 24 days ; 
in what time would: C do it by himself? 

Ans. 60 days. 

12. A gentleman left his son a fortune ; -^t of which 

he spent in 8 months ; -f- of -f of the remainder lasted him 

4 months longer, then he had only 800 dollars left ; pray, 

^hat did his Fathpr bequeath him ? 

Ans. 2720 dpll^rf -^, 
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13. There is an Island^ 60 miles in circumference, and' 
3 men set out together to travel the same way about it ;. 
A goes 8 miles a day, B. 9, and C 10 ; when will they all 
come together again, and how far will each travel ? 

Ans. They will all come together again in 60 days ; 
A will travel 480 miles, B, 540, and C, 600. 

14. Three men are employed to perform a piece of 
w.ork for L. 2 10s ; A and B are supposed to do -xV of 
the work, A and C -ry) ^"^^ ^ ^"^^ C i^ of it ; they are 
to be paid proportionally ; can you divide it as it should 
be? 

Ans. A's proportion is 19s. 8 lyl-qr. B's. 9.s, 2d. % 
fiir. and C's. L. 1 Is. Od. 3ffir. 

15. Twenty Generals^ 30 Coloaels, 24 Majors, and 
24 Captains spent at a dinner 320 dollars, which sum was 
divided among them in such a manner, that 4 Generals 
paid as much as 5 Colonels, 10 Colonels as much as 16 
Majors, and 8 Majors as much as 12 Captains; the ques-> 
tion is to know the sum of money paid by all the Gener- 
als, also by the Colonels, Majors, and Captains, 

Ans. The 20 Generals paid 100 dollars, the 30 CoU 
onels 120 D. the 24 Majors 60 D. and the 24 Captains 
40 D. 

16. Required the least vulgar fraction equivalent i(y 

• • • 
'714285. Ans. ^ 

IT, A can do apiece of work in 6 days ; B can do 
twice as much in 8 days, and C thrice a? much in 9 days;: 
in what time can they finish it jointly ? 

Ans. 1-f day. 
18* A. generalj disposing his army into a square, 
found he had 360 soldiers over and above ; but increas- 
ing each side with one soldier, he wanted 41 to fill up the 
Efjuare : how many soldiers had he I 

Ans. 40360^ 
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^MISCELLANEOUS QUESTIONS. ^15 

19. Three men purchased a ship in company^ toward 
the payment of which, A advanced -f, B 4> and C 1500 
dollars ; what did A and B pay, and what part of the 
ship had C ? 

Ans. A paid 1312} dollars, B 37^0 dollars, and C's 
part of the ship "was -3^-. 

20. A, B, C, and D companied, and gained a sum 
of money, of which A, B, and C took 300 dollars ; B, 
C, and D, 400 dollars; C, D, and A, 380 dollars, 
and D, A, and B, 360 dollars ; what was the gain of 
each ? 

Ans. A's gain was 80 dollars, B's, 100 dollars, C'S, 
120 dollars, and D's, 180 dollars. 

.21. A person, looking on his watch, was asked the 

iime of day, said, that it was between 3 and 4; but a 

more particular answer being requested, he replied, that 

-the hour and minute hands were then together ; what w as 

the time ? 

Ans. 16 A minutes past 3# 

22. A, B, and C are to share L. 240 in the propor- 
tion ofy, I, and y- respectively; but C dying, it is re- 
quired to divide the whole sura properly between the 
other two. ' 

Ans. A's L. 137 2 10 4d. and B's L. 102 17 i4d. 

23. Reduce |, ^, and | of ^ to equivalent fractions, 
Jbaving the least common denominator. 

Ans. TT^y -sf^, and -5^^. 

24. I sold a watch for L. 30, and by so doing, lost 
15 per cent, whereas I ought to have cleared 20 percent.; 
how much was it sold under its value ? Ans. L. 12 7yV'''<» 

25. What is the square root of 150-ry ? Ans. 12^. 

2G. A person, who was possessed of| of a ship, sold 
4 of his share for 1810 dollars; what was the value of 
the ship at that rate? Ans. 7360 dollars. 
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27. A young hare starts 86 yards before a grey hound;, 
and is not yicrceivcd by him till she has been running one 
minute; she scuds away at the rate of 12 miles an hour^ 

V and the dog, on view, makes after her at the rate of 20 

\iiles an hour ; how long will the course hold, and what 

length of grdund will be run over from the 'out-sitting of 

the dog ? Ans. 1 niin. 5l|-J sec. and 1095 yards. 

28. A gentleman b^ing determined to pay L. 13 a- 
mong his labourers for a days work, would giye to every 
man 3*. to every woman 2s. and to every boy 1*. 6d. ; 
the number of men, women, and boys was the same ; what 
was the number of each ? Ans. 40. 

29. A gentleman 'divided his fortune among his chil- 
dren ; to A he gave L.'S as often as to B L. 5 ; and to 
C, but L. 3 as often as to B L. 7, and yet C's portion 
was L. 4000; what was the whole legacy ? 

Ans. L. 28266 13*. 4d. 

30. A water tub holds 200 gallons ; the pipe, which 
tonveys the water to it, usually admits 10 galjons in 7 
minutes, and the tap discharges 13 gallons in 12 minutes ; 
now, supposing these to be carelessly left open, and the 
water begin to run at 3 o'clock in the morning; a ser- 
vant, at 5, finding the water running, shuts the tap, and 
is solicitous to know in what time, after this accident, the 
tub will be full. 

Ans. 51 minutes after '6. 



The end. 
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